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PREFACE

Revision A to the CSM 101 Systems Handbook, prepared by the Flight
Control Division, NASA - Manned Spacecraft Center, Houston, Texas, with
technical support by North American Rockwell Corporation (NAR), reflects
spacecraft systems with major emphasis on material for use by Flight
Crew and Flight Controllers during mission operations. Caution should
be exercised in using these systems drawings for other purposes.

Comments concerning the contents of this document should be directed
to FC§6/Hubert V. Gregan, NAR, Flight Operations Support, HU3-5805.
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of the Chief, Flight Control Division, NASA - Manned Spacecraft Center,
Houston, Texas.
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FOREWORD

Revision A of the Command/Service Module Systems Handbook
(CSM 101), published by sections, was completed with the
issuance of Section 8 notes and Section 11 drawings on
June 11, 1968.

No further major revision to the handbook is contemplated.
Small revisions to individual drawings, tables, and notes,
of which this is the first, will be published as page

change notices (PCN's) as required.

The publication control and effective page sheet immediately
following this foreword wili continue to be updated and pub-
lished with each PCN to show the latest effectivity of each
drawing. Additionally, each drawing or figure\changed.by a
PCN will_be prominently labeled in large type on its outside

margin so that it can be readily identified.
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SECTION 1
STANDARDS

GENERAL DRAWING INFORMATION
Cross-indexing

General drawing configuration

The X coordinate zones are marked alphabetically from the
right-hand edge of the sheet (including the 1/2 inch margin).
The Y coordinate zones are marked numerically from the
bottom right-hand and left-hand corners of the sheet.

+———— X Coordinate ———

Y Coordinate

X XXX

/I =1 Title Block

P4
Drawing Locator Abbreviation

(Short Title) and Number

Component location code

The component location code is used to reference controls
{on the control-display figure) and components {on the
overview drawing) into the detail system drawings.

0 3 - Drawing Locator Number for the

given detail subsystem drawing
hﬂ K - X Coordinate
4 - Y Coordinate

Technical Zone References
Zone reference

X Coordinate ——\\\ ‘/r—— Y Coordinate
| ~a7h

XX.X
‘\\\—— When this number appears it
refers to another drawing.
When there is ndé number the
zone refers to another area
on the same drawing. )



1.2 LINE LEGEND
l1.2.1 RF Cable
1.2.2 Electrical Line,
Power and control
-
1.2.2.1 Electrical connected
l.2.2.2 Electrical crossover
1.2.3 Directional Flow
Arrows
— e

7 l.2.5

1.2.4 Component Enclosures

Title
(Directory

Type)

Main enclosure

1.2.4.1

1/16-inch solid
black line
[

l1.2.4.2 Sub enclosure
1/32-inch solid

black line

1.2.4.3 Component enclosure
with crew (manual
control)
1/16-inch dashed
black line

|k N § N N K §F N ]

1.2.4h.4 Module interface and
systems assembly
1/8~inch dashed

CMa ESM
g N

Mechanical Linkage

1.2.6 Timing Pulses

Source

v >— - — -

3<



To Power
Load - 7 ) x ZX Tdentification

/ From Power
X X 5
Identification ource

1.2.1.3 Power inter-drawings
(Drawing to drawing)

Identification
" To Pover g— 7 XZX
Load

X . X+— Ref drawing no.

Jdentification
X/X @' From Power
- Source
X

Ref drawing no. —X,

1-3
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1
1.1

1.3.1.2

1.3.2.2

PIPE LEGENL
General
Plumbing connected

i
LB

Plumbing crossover

Line Designation

Water

o o
Oxygen

O O

1.3.

1.3.

1-b4

S e e

.10

11

A2

.13

Hitrogen
N N

Primary Coclant

77 7

Secondary Coolant

X X

Suit Loop

Sense Lines

Oxidizer
Others
(Identification)

5<



TELEMETRY SYMBOLS : l
Measurements Telemetered

o
==
',...J

Measurement Number: Should include
the letter associating it with the
transducer type. Alternate system

measurement numbers and PCM codes

may appear near the TM bubble.

// Measurement Name

Measurement Range

\\<:::::jfz;7‘————Channel Code

"™ Signal Conditioner: To be located
XXXX | on the input line next to TM bubble,
positioned at 0°, 90°, 180° and 270°
around bubble.

1.h.2 Onboard Meters

Meters should be placed
close to their associated
TM bubble wherever possible.

From
Drive Source

Actual
Art Work

XXXX =—Meter Number
PNL X~ Panel Number

1.4.3 Sensors
1.4.3.1 Single source
(Power)>—| l— Output Example: Letter indicates
X the type:
P - Pressure
T - Temperature
1.4.3.2 Double source Q - Quantity
W - Wetness
R - Rate
| Outputs
(Power) >—E utp . e
x| x|
1.4.0 Ground Commands (Contents Optlonal by Vehicle)
1.4, 4.1 RTC's ;

S For Set b

R For Reset
—®<— Command Number

s 0 B<



1.5.1.1

ELECTRICAL SYMBOLS

Switches

All switches will be shown in the deenergized position
(if possible). When a switch has more th.n one sct of
contacts, only one set needs to have switch contact
nomenclature.

Switch nomenclature .

Major Title: The title given to a group of switches on
the panel.

Minor Title: The title given to a sub-group of switches

NOTE: If more than one switch has identical major and
minor titles, they may be stacked without repeating
these titles.

XXXXXXXX - Major Title
/ XXXXXXXX N\ Minor Title

Switch Name — ——f———s XXXXXXXX 1

(As shown on
control-display)

o—
43—,—:0

I
XXX

1
I
i
3
_
i
1

Switch DPosition
XXX I ) Nomencl iture
i (As shown on
control-display)

-----—_-

1
XXX ! /

Panel Number ——g~~ MDC X XXSXXI-— Switcr, Number
]

= L R N (As Appropriate)

Switch Name XXXXXXXX

(As shown on
control-display)

3

| @— —

XX -
|
|

Switceh Position
l Nomenclature

XXX‘——[‘ (As shown on

i control-display)

N N TS N N BN B S SE EE .

Panel Number———|—> MDC X XXX == XXS XX T Switch Number
¥ N N S R N N S S N S e . (As Appropriate)

<

T
o



1.5.1.2 Switch controlled flag
If a flag is directly controlled by a switch, it may be shown in
the following manner:

XXXXX Major Title
/ XXXXX N\ Minor Title

l------------l.

Flag Name

I XXXXXX ~———B— (&5 shown on
l - control-display)
1 i
XXXXX <—I— Note to explain
: XXX XX all states of flag
1 X XXX <——r— Switch Name
(As shown on
—+ N 4 : control-display)
—t A I
i XXXX —h—
1 i
i | Switch Position
I X XX 4_l_ Nomenclature
] I (As shown on
I I control-display)
1 |
| XXXX 1
Panel Number ——l* PNL X XXS XX ‘J—
Ay A
1.5.1.3 Two-position
or—
1.5.1.L Three-position

/_—— Momentary
Contact
S

R



Pushbutton
1 Latching

1.5.1.5.2 Momentary

_1

1.5.1.7.2

5.1.8
1.5.1.8.1

1.5.1.8.2

1-8

Pressure

Closed decreased
pressure

Closed increased
pressure

- v

¢ |

P

Mot or
Break before make

Made before break

Close XXX psi or altitude
Oopen XXX psi or altitude



1.5.2 Circuit Breakers
The circuit breaker should be placed near the associated bus
whenever possible. For the difference between major and minor
titles see remark under switches (1.5.1.1)..

1.5.2.1 Pushbutton

: XXXXX , Major Title
/ XXXKX o N— Minor Title
| R * ¥ R N R B J|
X Name

XX I
‘l ‘_‘*_"—i-——'(As shown on
| ’;]:\ 1 control-display)

' . XA — i Amperage
—bpNLX XXX l— Circuit Breaker
E 1 I 1 0 7 B | Number

l.5.2.2 Automatic

Q :C>*

XA Amperage

1.5.3 Fuses
1.5.3.1 General

—_A
1.5.3.2 Fusistor

Q

1.5.4 Battery

1/16-inch black tape .
Size varies with number of cells and drawing arrangement.

Name
Amp Hours




1.5.5 Lights
1.5.5.1 - Telelights
—{ coLoR
NAME
——JLrNAME )
ID \
COLOR y
1.5.5.2 Switching
COLOR .
LO NAME
COLOR
A
1.5.5.3 Caution and warning
4
Name —4— XXXXX
Warning or—4—— XXXXX
Color - .
Operating —XXXXX
limits XXX XX
PNL Location/
(Optional)
1.5.5.4 Component
XXXXX*— Color

XXXXX™— Name

PNL Location .~ JXXXX
(Optional)

1.5.6 Annunciator Flag
Flag symbol will not
reflect switch position

of the associated switch.
XXXX=—TFlag Name

XXXXX
XXXXX
XXXXX
Flag Number — XXXXX

Panel Number — XXXXX Zi;iair?

all states
of flag.

Relays
.1 Momentary contact

A

Latching contacts
~——
Non-latching relay

o

| &0

e
T\

1.5.7.2

1.5.7.3

| &
* g Nomenclature

1i<



1.5.7.4 Latching relay 1.5.9.2 Designation
See bus designation list.

= O | Vi xx

I 1.5.10 Grounds
1.5.10.1 System

Nomen- I
clature —
1.5.10 Frame
1.5.8 Relay or Solenoid
Driver
1.5.10.3 Floating or Controlled
PWR >——

Signal >__ EXXX

‘\Name

1.5.10.4 Signal

1.5.11 Diodes
1.5.11.1 General
1.5.9 Buses
1.5.9.1 Symbol N

Length can vary depend-
ing on the bus function

. X 1.5.11.2 zZener
on a given drgwing. —_—

Pf

“ ‘_ m 1.5.11.3  Tunnel |

Bus Feed Bus Output Neg Bus




1.5.11.4

1.5.12

1.5.13

1.5.1bL

1.5.15

1.5.16

Polarity dots
indicate out

phase

Polarity dots
indicate in

phase

Control rectifier

(SCR)

S

Potentiometer

Rating

XXX (Optional)

Fixed Resistor

Rating
XXX (Optional)

VW

Heater

Value (Watts)

Thermostat
Range
Transformers
Core
o

.3 g.

1.5.17

Input

Inverted
Input

1.5.18

1.5.19

1.5.20

1.5.21
1.5.21.1

1.5.21.2

1-12

Amplifier
Pwr Input
= Output
Capacitor -
I
I

Digital Inverter

Wire Resolver

><= Sine Winding
@® = Minus Sine

= Cosine Winding

Gates
And

®
Nand

o

13<



1.5.21 3 Or

i
P

1.5.21.4 Nor

l
%

1.5.21.6 Exclusive Or

|
¥

Open circle means it is an
invertor and may appear on
any of the lines on the gate.

1.5.22 Time Delay
TD
MS
1.5.23 Electrical Filter

 FILTER ——

1.5.24 Modulator

1.5.25

1.5.26

1.5.27

1.5.28

1.5.27.

1.5.27.

1

2

Demodulator

RF Circulator

Transistor
NPN
PNP
T-
J
Antenna
Name

(Type or Function)
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1.6.2

1.6.3

PYROTECHNIC SYMBOLS
Pyro Guillotine

Module // Component
Location \ Number
R BV VAV
- /A\ WIRE
Pyro Valve with Single Initiator
Electrical Circuit Interrupter
X § X Component
Module —————— Number

Location
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1.7.2

1.7.3

1.7.4

1.7.5

o
- =

MECHANICAL SYMBOLS
Mechanical Filter

Burst Diaphragm

(

\\Low side

Venturi

I éﬁ

Thrust Neutralized

Vent
//

s

Disconnects
Self-sealing

:

4
-

1-15

1.7.6.2 Quick

—

1.7.7 Quick Disconnect Fill

and Drain

1.7.8 Fill and Drain

]

Ball Valve Actuator

1.7.9

May be shown
in depressed
or partially

depressed
position

i
1.7.10 Valves

N Open

© o 46<



Mofor control

1.7.10.1
M
1.7.10.2 Manual control
1.7.10.3 Check wvalve
] e
1.7.10.4 Orifice

—
—— -

(Flow Rate)

1.7.10.5 Pressure regulator
psi Re@uced
psi
1.7.10.6 Relief valve
Full Flow
Cracking
Reseat

—_— Pressure

1.7.10.7 Pneumatic controlled
valve with line bleed
(Normal
Position)
Relief Port
1.7.10.8 Solenoid valve
|
Name (Normal Position)
1.7.10.9 Three-way valve
1.7.10.9.1 Manual
————— I
A _
. )
1.7.10.9.2 Solenoid

OR

'

1.7.10.9.3 Motor OR
controlled |

1.7.10.10 Ball valve
o\
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1.8.2.2

]

jes@ o)
[AOREAV]

.8.4

MISCELLANEOUS SYMBOLS
Drawing Note Reference

[>

Overview Drawing Instrumentation Legend

Automatic control only

CM only

A

’CM and/or onboard display

Two-unit Interfuace

<<

>>-

N

<<

7

<<

Two-unit Cable Connect

ion

>>-
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CSM 101
REV A

SPECTAL REVISION INSTRUCTIONS

Please insert this page into your handbook immediately in fromt of

EPS Drawing 3.2.

CB26
EPS GROUP 1 MNA

MDC- 229 POWER DISTRIBUTION

NOTE:  THESE CIRCUIT BREAKERS WERE INSTALLED TO
PROTECT LONG WIRE LEADS

cB2?
EPS GROUP 1 MNB

ca28
EPS GROUP 2 MNA
P

RCS SM HEATERS D MNA —
c8ao
@ RCS PRPLNT ISOL MVA

cBal

$———— 5CS LOGIC PWR 2/4 MNA
CB23

&= 5CS PITCH MNA
CBL9

€829
EPS GROUP 2 MNB
&~

RCS SM HEATERS C MNB

€838

§———— = RCS PRPLNT ISOL MNB
cBa2

§————® 5CS LOGIC PWR 2/3 MNB.
c824

@ SCS PITCH MNB.
c820

Lo QROEAL MNB
cB64

>—
304

<830
EPS GROUP 3 MYA
—~

SCS SYSTEM MNA &
CB11 308

#————8= SCS A/C ROLL 1 MNA
€815

b 5c5 A/C ROLL 2 MNA
c859

ca3l
EPS GROUP 3 MKB

SCS SYSTEM MNS
cB12

§————a= SCS A/C ROLL 1 MNB
cBss

8= $C$ A/C ROLL 2 MNB
cele

=
O SCS YAW MNA <
304 ce21 308

Vi

CB32
EPS GROUP 4 MNA

@t SCS LOGIC PWR 1/3 MNA
€863

 —— L
<852

$————= RCS SM HEATERS B MNA
839 Vs

et SPS He VALVE MNA
€829

c833
EPS GROUP 4 MNB

SCS YAW MNS

<822

@————# 5CS LOGIC PWR 1/4 MHB
ces2

§———= EMS MNB
€853

= RCS SM HEATERS A MNA
cB37

== SPS He VALVE N
€830

S o SCS B/D ROLL 1 MNA %
304 ca1? 30A

€834
EPS GROUP 5 MNA

§———— 5CS B/0 ROLL 2 MNA
cgol

= 5PS HTRS/GAUGING MNA
€825

b TIMERS MNA
cBa7

ca3s
EPS GROUP 5 MNB.

SC5 B/D ROLL 1 MNB

€860

§——— 5CS B/D ROLL 2 MNB
cals

&————= 5PS HTRS/GAUGING MNB
caze

b TIMERS MNB
cBas

CB36
UTILITY R STA
S

SPS PILOT VLVS A MNA
cB68 304

$————& RCS LOGIC MNA
€843

@———— RCS CM HEATERS 1 MNA
€867

" DIRECT RCS MNA
€813

ca37?
UTILITY LEB
UTILITY POWER (103} &

SPS PILOT VLVS B MNB
€869
4~ RCS LOGIC MNB

€Bad4

@~ RCS CM HEATERS 2 MNB
CBbb

= DIRECT RCS MNB.
€814

2

ces
EPS BAT BUS A
T

2

€839
EPS BAT BUS B
P

UTILITY POWER (103)

SECS ARM A BAT A
€81 Ves 20a
#——— SECS LOGIC ABAT A
€B3
¢~ FLOAT BAG 1 BAT A
CB6
§———== 5PS GIMBAL MOTOR CONTROL

PITCH 1 BAT AC831

§———— 5PS GIMBAL MOTOR CONTROL
YAW 1 BAT A CB33

&= ELSBAT 4
cBas

b EDS 1 BATA
cBay

SECS ARM B BAT 8

caz

- SECS LOGIC BBAT B
CB4

@ FLOAT BAG 2BATB
c87

§———— SPS GIMBAL MOTOR CONTROL
PITCH 2 BAT B CB32

§————& 5PS GIMBAL MOTOR CONTROL
VAW 2 BAT B CB34

&= ELSBATH
CBas

€05 3BAT 8
€850
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CSM 101
REV A

BUS SUMMARY TABLE

The following teble is a listing of spacecraft buses sub-
divided into the circuit breakers each bus feeds. In turn
each circuit breaker is subdivided to list all the components
it feeds. A miscellaneous list includes circuit breakers fed
by other circuit breakers and circuit breakers installed to
protect long wire leads.

A. Main Bus A

B. Main Bus B

C. Battery Bus A

D, Battery Bus B

E. Battery Relay Bus

F. Flight Bus

G. Flight and Postlanding Bus

H. Battery C

I. CB22 (Battery C Pwr, Postlanding and Entry)"

J. Non-essential Bus 1

K. Non-essential Bus 2

L. Pyro Bus A

M. Pyro Bus B

N. AC Bus 1

0. AC Bus 2

P. Miscellaneous Circuit Breakers.,

30<



66 9S1 234

,:a
z - AL ‘¢ 0°L °¢ H1 -¢ .
- AL -2 0°L T HS "2
- ALD 1 0°L 1 g1 1 , ,
W ST S17 Qo014 9Zz-93Hy ¥V NW d0074 9NILHOIT/0€8D
19D
HONOYHL § SNE NFYW A8 AIUVHS  °¢
mw><u OWM 0°1Z SMVId  °Z \
Q31v0SI
*MS “dlW ‘@aLvI0SI (1) 3301 “1 dw S | (9AY) 0°6T AINIVHD AY3LLVE S=JaW v NW ¥394VHD AY3LIVE/918D
C14) 3Snd v 0°% *¢ |¥3alvaH 39nd wz <
HONOYHL 8 SNE NIWVW A9 QIYVHS S*{1 "z | IAWA 3INNd S0 "2
‘Q31v10SI MS a31v10SI (1) 3a0Id dnv S STLT T | 3AWA 393nd “H 1 92Z-93Hy 394nd T 713D 13nd/019)
@31v10sI (1) 3aola dWv 0T FIVIYVA sng 9a115S0d G/z-93Hd | v NIVW SNIAGNV1LSOd 2 1H9I14/682
S3ANND
J0 SLIVM 0°2T1 ADN3ID
1V ST1QI ‘Q3LVIOSI MS dJOLOW dWv 0/ -1443 33s ¢ ¥ILYIANI S/z-93Hy vV NIVW ¢ ¥3MOd ¥3ILYIANI/€ED
‘ S3A¥ND
2Q SLLvM 0°ZIT AIN3ID
1v S31QI “GILVIOSI MS UOLOW | *dWv 0/ -1443 33s T ¥ILYIANI S/Z-93Hy Vv NIVW T ¥3MOd ¥3LYIANI/18D
JOSN3S
dWv § SZ°0 39VLT10AY3ANN 2a S=JaW Vv NN TUNSIS ¥OSN3S Sd3/19D
Sd3
ONTLVY J0A 820
SAYYWIY 2o} 20 SLLIVM IN3NOdWOD *ON 13Nvd TINLYIONIWON/ *ON 82
y3IMod
Z2-NDd - " ¥ Sng NIVW 'V
¥V ARY

TOT WSO

P
M



66 9SL 234

(*SST]d LINS
‘dV dWOD LINS

S 3-7 -

(W10 ‘did A19 “WNIDY v NW I
. dwv § He'Hh A19) SH3ONASNVYL G-I0W 4dNOY¥D *SSI¥d YIINASNVAL $I3/ZE8D
. (VL0L) SYIINAX ALD WILVM v NW O%H
dwv § A 31SVYM 3 31av10d S-2aW|  LOd ILSYM ¥IDNASNVEL $23/0£8D
173173 d0SN3S 2
IATVA ¥OLV —
. / dwy § 9'z 1 -NWNDJY DITDAD  °1 S~ ¥ NN WDV 0°H $23/829D
IATYA TIND )
. : 0'9 °Z dvA3 JOOKID 2 . ,
*g NW OL a31dn0d 3d0id dwv § 0°6h T dH O%H lod 1 §-2aW ¥ NW ¥LH O°H 10d $23/9z28D
X _ » $33
Z - AD | dwv ST 0°56T ¥3LYIH VL %0 | 9zz-gamd ¥ NW.T d1H %0 2IN320AD/81ED
Z - ALD dwv § 0°0Z ¥ILVAH WYL CH | 9zz-aan V NW T 81H °H DINI90A¥D/9TED
. . OXD
NOLLNG dWna
S B S W ¢
Z - A0 T 2'11 ¢ YIWIL NOISSIW 2
Z - ALO A AGNVLS 9 0°T °d AIWIL
EINCEL (AR dwv § 0°6 V1 IN3A3 WLIDId °1 8-2aW ¥ NW S¥3IWIL//H8D
. i MOGNIM
INIMI0A HY ¢
1H9IS .
'8 T NOITY WIILdO T
SIHOIT - :
2 - AD T dwy § 0°¢ 1 -g0014 1ANNNL  °T 9ZZ-93HY ¥V NW WILSAS ONINJ0Q/829)
. TVIINZNO3S
NI LYY 2GA 829
SHYYWIY a2 20 SLLVM IN3INOGWOD *ON 13Nvd FANLYTIONZNON/ “ON €2
YIMO
E-NDd - (Q3INNILNOD) ¥ 5N NIVW °V
¥ AZY

TOT WSO

52<



66 9SL 034

€595 Wodd

¥0103L

3-8

8 NW OL g31dn0D 3d0Id dWv 01 SL¢ -30 GNV SIHOIT M3D §-DaW v NW M32/259D
v NW
. dwv § [°8 N "ON A1ddNS ¥Md 310 | $2z-93H¥ dInd3 ONIWIL IVYINID WODTT13L 129D
029D Wodd 8 NW Ol
a31dnod 3aA0Ia “(LSIT "ISIW MINYIHE LINDWID 0¥l . A
33S) ‘480 ‘€93 ‘29D ‘19D sa3ad | dwv ST 1°HZ1 FNOD ¥Md SINIWNYLSNI $-0aW ¥ NW $S3 SINIWNYLSNI/6TED
. . dWv 02 FavIdvA sng L4 §Zz-g3Hy ¥V NW SNg L74 WODF13L/¢aD
_ ISNT 3 WD
X SYLH ¥04 LINJY¥ID v NW
235 $80°0 ¥Od4 SdWv /8 dWv 0T {Sidww3y 33sS AT43A0 AVWINd $-2aW aIA0 S¥LH S¥OLVIAVY $23/2/89
C XYW [SDINOELIITT TIND ¥LH V NW ¥lH avy
dwy § 78 41 YOLYIAVH A¥VANOD3S $=0QW | d0OT INVI00D AYYANOD3S $O3/1/8D
SO INOYL . :
C*XVW) -2313 TIND ¥IH : v NW
dwv S gh° 11 YOLVIAVY AdVWINd S-2aW S¥LH INOD S¥OLVIAvY $23/.98D
L°S "z | dlH dwng INIYN 2 _ v NW diH
dWv S 0'¢ 1 diH 1ONQ Wv3Ls °1 §-2aW 1ONa INI¥N Wy3LlS $23/0S8D
(vLoL) v NW $¥3INax
dwv § 25°Z |s¥3aonasNvaL dool 23S ¢-2aW | d0OT INVI00D A¥VANODIS $23/94ED
A1ddNs
(V10L) IMd ¥IINAX dWaL
dWv § S9°T1 ¥3onax L NIgvd G-0aW| V¥ NW dwW3l ¥3ONASNVAL $33/9¢8D
. (MO % _ .
Nxm d “00 ‘d dINWW
(V10L) 0 “d Aova dvA3 ‘d v NW 2
dwv § 89°8 NIEVD) S¥IONASNVL S-2aW 9dNO¥9 *SSTdd FIINASNYYEL SII/4£9D
. CGanNTINOD) SJ3
SNILVY J0A 82D
SHUYWIY o) 20 SLIVM IN3NOJWOD *ON 13NVd ANLYIINIWON/ *ON 82
J¥3IM0d
¢=Ndd - (QANNILINOD) V SNE NIWW 'V
v ATY

TOT WSO



66 9SL 2=

V NW T dMd 21901/£292

(622-2aW) 928D A9 a3d dWv S fh 1 ¥Md D1907 SIS 8-2aW
(622-20W)- 0£8D Ad 434 dWV' ST 912 MYA SOS 8-0aW v NW MVA $2S/129D
(622-20W) 928 A8 Q34 dWv ST 912 HOLId $2S 8-20W ¥ NW HOLId €2S/614D
(62Z2-2aW) 758D Ad Q34 dwv ST 912 1 1704 ag SIS 8-20aW v NW T 1109 @8 S2S/.419D
(62Z-2aW) 878D Ad @3d dwv ST 912 1 110d 2V SIS 8-0QW V NA T 7704 2V S25/S18D
(622-2aW) 4©$8) Ag 374 dWv ST AR SOY¥ 193WIa SIS 8-2aW ¥ NW SD2¥ 123¥1a S$IS/£16D
IUM 0°LZ SMVYA " 69 "¢  N,SSV AdSQ 1203713 ‘¢ :
AiSSV
UM G°6 SMYEA ‘2 4'8 'z IIND 12713 (2 .
. . 1 "ON
IVM 9°hE SMVEQ T dWv ST 0°09 1 ASSY O4AD T 8-2aW ¥ NW W3LSAS S3S/T18D
, . . S35
AN AN a anod TWNSIS  °¢
8°01 4 g ANOD TWNIIS 4 )
h'0h ¢ NO V80 ¥Sd ¢
: €61 2 NO V90 N@D 2
g NW HLIM @3LviosI 3301d dwv 01 €Lz 1 NO vg0 VaN 1 S-3aW ¥ NW S211d0 N39/294D..
a NW ::3A>moz<$ ‘Z 0°ST 2 . )
A3Ly10SI 37014 | 3IV¥3d0 1 dwv 01 0°0L I (OWD) YALNAWO2 N39 §=JGW ¥ NW 33LNdWOD N39/098D
L'8 °§ Y aNOD TTWNOIS S
9°GZ ‘4 12373 vdid 4
049 °¢ ¥3d0 NWI vsd  °¢
. . 0°gg ¢ NO NWI nad °Z :
9 NW HLIM Q3Lv10SI 3Q0Id | dwWv S°/ 9'8L 1 NWI ¥3d0 vaN  °1 $-2aW ¥ NW d1H NWI N39/859)
12 ‘¢ D dNOD 918 ¢
_ 0°€T ¢ AB1S NWI VSd "z
g NW HLIM @31v10S] 3a01d dwv §Z §°67 1 NWI AGLS VN T S-2aW v NW NWI N$9/958D
N N33
INILYY J0A 82D
SOIYWWIY t}o) 24 SLlvM ANINOIWOD *ON 13Nvd UNLYIINTWON/ *CON 8D
¥Imoed
2-Nod ~
¥V ARY .7 (Q3NNIINOD) V¥ Sng NIW 'V

TOT WSO

3-9



66 951 234

. SaATvA T0S] .
- ALD 4 0°4S WNIT3H @ avnd 4
. _ S3IATVA 10SI :
z - AD ¢ 0°4S WNIT3H g avnd ¢ . . v
S3IAIVA _ )
Z - AD T 064 J0SI do¥d 4 Qvd  *Z , &
; A SIAWA : b
Z-AD T | dwv o1 0°64 TOSI do¥d g avnd  °1 8-JaW vV NW 10SI INIddd SO¥/148D : ..Mw
: * i
Z - ALD |dWv §°/ 0°9¢ S¥lH @ avnd | 8-daW ¥ NW 0 S¥ILVIH WS SO¥/048D =
. AdLIND
S . —312 dLH SO¥ WD °Z _
Z-AD T |dwv 57/ 0°9¢ I SYLH 8 avnd T | 8-OaW ¥ NW 8 S¥3LV3IH WS SI¥/6£8D
. _ . S =
: Y NW "
dWv 0T 0°€E% 'SIAWA 1011d SdS | 8-DQW ~ SATA 107Id SdS/898D
4 .V 3ATVA :
dwv §°/ 0°5$ NOILYIOSI WNIT3H | 8-0aW" V NW 3ATVA 3H SdS/628D
2T - AL T 0z 2 S¥IH 3NIT-SdS 2 . u
DVM G°6h SMYAA ‘T dwy § H'ZT T | (AYWWIN) S9Nd  °T | 8-OaW V NW ONIONVD S¥LH SdS/$Z8D
. : . : . 8dS
(622-0aW) z£80 A9 Q34 | dWv ST s WM 21907 SIS | 8-OaW- ¥ NW Z ¥Md 21907 $2S/£98D
(622-0aW) 2£80 A8 Q34 | dWv ST 912 Z 0¥ @8 S2S | 8-OaW V7NN 2 1704 a8-S2S/198D
(622-00W) 8280 A8 Q34 | dWv ST 91Z Z 1108 OV-$9S | 8-DAW V NW Z 1708 OV $3S/658D
dWV § 0L SW3 | 8-2aW V NW SWa/259D
. CQ3NNTINOD) SIS
ONILVY J0A 82D
SHAYWIY . g9 30 SLLVM IN3INOdWOI *ON T3Nvd FUNLYTINFWON/ “ON €9
. . ¥3mMod . :
2-Ndd o D : -
¥ ARY A , (Q3NNIINOD) V SNg NIWW °V

TOT WSO



66 9SL 224

3-10A

6

"
.
¢

(XYW 95¢)
dWv 02 #°20¢ SAFALVIH WO S 8~JaW ¥ NW T S¥3LVIH WO S2¥/998D
. NOLLNG HSNd dwna
WNITT3H SOY WO °9
_ MS
393Nd dO¥d WD °§
. MS 21901
L1130 dOdd WO °H
WS 1130 dOdd W) ¢
NOLLNG HSNd
I9YT1IN LONI 2
*23S 10°0 ¥04 SdwWv L6 dWv ST [Sidviayd 33S MS SNWILl SOd 1 8-20W ¥ NW 21907 S2¥ SJd/$£+89D
(Q3NNTINOD) SO
ONILVY J0A 82D
SNYWW3Y i7le} 20 SLlvM IN3NOdWO? *ON 13Nvd IYNLYIONIWON/ *ON 82
¥IMOd 4
Fovd MIN _ :
Z-Nod (Q3ANTONOD) V¥ SNgG NIWVW 'V
vV ATY

TOT WS




66 9SL 034

Z - AD D 0°L H1*D )
Z - ALD ‘g 04 HY tQ
. Z - ALD v dwv ST 0/ 237 VY
S17 o014 9gz-9aHy g9 NW Q00714 SNILH9I1/15£8D
9142 .
HONOYHL V SNG NIVW A9 dFdvHS ¢
VM 0°1Z SMvad °Z
q3Lv0sI .
AVIY ‘@3iviosI (1) 3aola 1 dv S 0°61 YIIUVHD A¥ILLvE §-2aW 9 NW ¥39¥VHD Ad3Llva//19)
. (§4) 3sn4 v . .
HONOYHL ¥ SNG NIVW AS QINYHS S /1 2 AIA 3N 70 °2 v
‘Q3LYTI0ST MS @31v10SI (1) 3dola dWv § S*LT 1 ATA 393nd “H °T 9zZ-93HY 399nd £ 173D 13N4/218D
(z4) 3sn4 v 0w ¢ WLH 393Nd M: ¢
HONOYHL V SNE NIWW A8 d3AVHS S L1 ‘¢ AIA 3980d S0 "2
‘Q3LyT0SI MS Q31v10SI (1) 3a0Id diWv § Sl1 1 AN FMNE=CH T 9zZ-g3Hy 39¥Nd Z 1732 13nd/ 118D
@3lv10s1 (1) 3aold dWy 0T 319VIAVA snNg 9a7LS0d G/7-93HY |8 NIVW ONIONVILSOd 3 1H9114/9€D
v SIAAND _
JQ SLLWVM 0°2T11 ADN3ID
1V S37d1 ‘Q@3LVI0SI MS ¥OLOW dWy 0/ -1443 335 ¢ ¥3LAIANI 6 LZ-93Hy 8 NIYW € ¥3MOd ¥ILYIANI/HED
20 SLLVYM 0°2TT AON3ID .
LY S37aI “Q3LVIOSI MS HOLOW dWv 0/ -1443 33§ 7 Y¥31¥3ANI G/z-gaHy g NIVW Z ¥3MOd ¥3L¥IANI/Z€D
) YOSNIS _
dWv SZ'0 39YLI0AYIANN 2a S-DQW g NW YNDIS ¥OSN3S Sd3/z8D
E Sd3
ONI LYY J0A 829
SHYYWIY g9 Q0 SLLWM ININOIWOD *ON 13Nvd NLYTONIWON/ "ON €9
A3M0d
B g ong NIvW 8
2-N0d
¥ AdY

TOT WSD

3-11



66 9SL 234

%
%

-

3-12

Axogummo ‘4 d %o ‘9 X
. (Iv10L) 4INwW “0 ‘d Mova dvA3 g NW
dwy S 218 ‘d NISYD) S¥3INAX S-20WN SHNOWD °S$STdd ¥IINASNWEL $33/659D
: (d 1INS “dv
(IVLOL) (dWOD LINS ‘dwnd A9 4 g NW T
dwy § ©wgth [ WNDOV AT9) S¥IINAX S-30W SHNOYWD °SSI¥d AYTINASNVYEL $II/£€8D
. (WI0L) | S¥IINAX ALD ¥ILWM . a NW 0%H
dWy ¢ we's 31SVYM 3 378VI0d $-OaW | 10d JLSYM ¥IONASNVAL $I3/1£8D
C*XvW) 173713 .
(IV10L) JOSNIS ANV IATVA e
dWv S $0°¢ | ¥OLVINWNIIY DITIDAD S-2aW g NW WNDOY 0%H $33/628D
IATVA
0°9 'z TIND dVA3 JOOATD -2 .
¥ NW OL d31dn0d 3d01d dwWY § 0°sh "1 dIH O°H 10d °T S-JaW 8 NW ¥LH 0°H 10d $23/£28D
. . WIHWM .
Z - ALD d ST 0°SST ALHOINVL %0 | 9zz-ga 8 NW Z dIH 0 DIN30AYI/618)
Z - ALD dWY § 0°02 BIH VL SH | 9zz-830d | 8 NW Z WIH °H DIN32OAWD/L18D
t'R)
Z - ALD 'z Al S G 4 dIWIL NOISSIW °Z
TS { AGONVLS g 0'1 ‘g dIWIL
¢ | va3do v dW S | 0°z vt | IN3IAZ WLIDIG 1 8-2aW g NN SYINIL/8HED
. MOANIM .
ONINJOQ HY €
1HOIS
#°8 "z | NOITW WIILdO 2
SIHOIT. -
Z - ALD dwy S 0°¢ ‘1| -a@oon4 mannL T | 9zz-gaHy. 8 NW W3LSAS 9NINJ0Q/6Z9D
, TYIINAND3S
ONILVd J0dA 8¢9
SHAVWIY a2 20 SLIVM IN3NOJWOD *ON T13NVd JUNLYVIONIWON/ *ON 82
¥3Mod . .
c—-NOd .
v Azd (Q3NNTINOD) 8 SNa NIYW 8

TOT WSO

<



66 9SL 234

L8 S| ¥ .GNOD TWNIIS °§
9°6Z ‘4 123713 vdid ‘4.
0°H9 ¢ UIO MWl vSd  °¢
. 0°€S °Z NO MWI NAJ3  °g
! dWv S/ 9°8/ 1 NO d¥3d0 vaN °1 $-IOaW 8 NW dlH NWI N39/658D
1"z '$| D aNOD TYN9IS €
0°¢T 2| A9LS NWI vSd °Z .
dWv S2 §°6Z 1 NWI ASG1S Van I S-0aW g NW NWI N39/£$8D
) . ON39
269D Woud A0LD3L i _
8 MW 0L g37dN0D 3a0Id dWv 01 SL°¢| -30 ONv SLHOIT M3D S~IW 9 NW M32/£58)
. Z "ON g NW dIND3 ONIWIL
_ dWv § '8 AlddNS ¥Md 31D $ZZ-93Hy TVAINTD W0D313L/228D
6192 WOdd V NW OL ' X08 YPIVIyE
d31dn0d 300Ia “CLSIT “ISIW LINDYID TOMLNOD . .
33S) HED ‘€80 ‘280 ‘19D ga3d dWv ST 1°421 AMd  SLNIWNALSNI $=2aW g NW SS3 SINIWNILSNI/ 028D
dwv 02 J19VIYvA *sng LHOIT4 $ZZ-93Hy g NW SNg 1174 Wo2313L/H8D
. . . ISNT 3 WW0D
SHLH ¥O4 LIND g
23S 680°0 04 SdWv /'8 dWV 0T] SY¥WWIY 33S|~dID GTY3A0 A¥VWIdd S-OaW|NW dIAQ S¥IH S¥OLVIAvY $233/¢/8)
SOINOYLITNI 1LIND . N
dWy § 84 TTYLH MYOLVIAVY A¥WWIAdd S-IQW S¥1H 1NOJ S¥0LVIAv¥s8)3/0/9)
_ L7 "Z] ¥lH dwna 3NIdN 2 _ Y NW
dWv § 0°¢ 1| ¥iH 1ONQ Wv3lS 1 $-2aW| ¥LlH 12Nd ININN Wy3ILlS SI3/159D
(V101D S¥3oNaAxX : 8 NW S¥IINAX .
dWv ST A d00T AAVANODIS $=-2aW[d00T LNV100D "A¥YANOD3S SI3/Lh8D
dWv S S9° 11 ¥30NAX L NIgvd G-OOW| 8 NW dW3L ¥3IDONASNVAL $23//£8D
, . (G@EANTINODY S03
NI LY JAA 8¢9
SHYMIY a7 20 S1LivwM ININOIWOD *ON 13NVd. JYNLYIINIWON/ *ON 89
¥3IMOd
2-Nod - (Q3NNIINOD) 9 SN NIWW ‘8
vV A"H :

TOT WSO



66 9SL 23+

(622-2Q:D) €£82 A a3d 4k ST 912 1 170 ag s2S 8-2ak a Mk T TI0Y a8 $25/099)
(62Z-2AvD 628D AQ a3d dWy §1 912 1 770% 2V S2S 8-0aK g NI T 170% IV S25/8500
dwiv § 19 S 8-0a g MW SW3/£59D
(62Z2-0ar) £290 A9 C3d dv S tH 1 dMd 21907 S2S 8-2aW a M4 T WMd 21907 SJS/H29D
(62Z-2aw) 1£9D A9 @3d drlv ST 912 MVA S2S 8~ 9 NW YA S25/279D
(622-2aW) £29D A9 Q34 div ST 912 HOLId S2S -8-2a) .9 M4 HDOLId S2S/0Z€D
(623-2Qv) €5GC A3 @34 WV ST 912 Z 170Y a9 soS 8-0aw a th! z 170y ag $2S/8140
£522-0ar) 6Z8D AQ ¢34 ey ST 912 Z 170d Jv SIS 8=0ai G 14 ¢ 7704 2V SJS/918)
. (6TZ-2avD) €90 Ad qid dhv ST AR SO¥ 127AIA SIS 8-0a g NW SO¥ 1D3¥IA SOS/H14D
(6Z2-5aW) 629D AT -Q34 ¥ D8
JYM 2°09 Shwua ‘4 819 “HRIAIND AdSA O¥AD "4
. : AL SSY
Wd 20 AV YOVM 07 /L7 SHvda (¢ AR IR AdSA 19373 ¢
oY Ad az4 AL SSY )
S1NINOWOD IVM §°6 SHvda T '8 T JLND 10313 'z
Z "ON
VM 9 ¢ SMYEa 1 dwlv. §1 0°09 T AiSSY OdAD 1 8-dan g NW W3LSAS $25/218D
. $3%
w JVM 0" h SMvdd dWv § 0" RVEO) 8-0aW 9 NW v3Q¥0/49€D
i z'z "¢l g aNod wN9Is  °6
80T ‘| 8 aNOD TWNIIS ‘4
5°0h "¢ NO V80 ¥Sd ¢
€61 °C NO v80 NAD "z
dWy 01 ¢l "1 NO V80 VaN T §-DaW 8 NW SOILdO N39/£98D
V NW HLIM  JAGONVLIS °Z ST °2 o
Q3LV10ST 3G0IA  J3LVdad0 1 diwv 01 0L 1 WD G~IaW g NW ¥3LNdW0D N39/198D
. (G3INNTLNOD) N3O
NI LYY DAA 829
SHAYWIY a2 240 SLiVM ININOAWOD *ON 13Nvd TANLYIONINON/ *ON 99
¥IMOL
Z2-N0d — (Q3NNILNOD) & SNE NIVW ‘9
vV AFY

TOT WSO

T 3-14

40<

-




.

NOLLNGHSNd dWNa
WNIT3H S2¥ W3 °9
MS 39dNd dOd¥d WD °¢
’ MS 21907
113N d0dd WO 4
: MS
L113Q d0dd W3 "¢
NOL11Ng HSNd
IOVTIN LORIA ¢

g NW 21907 SJ¥ Sd/448)

73S 10°0 ¥04 SdWv L°6 dWv ST | SYuvWIY 33S MS SNVML SO¥  °I 8-2aW
dwy 01 S3IATVA 1011d SdS g-2aw g NW SATA LOTId SdS/698D
“ SIATVA T0ST .
Z - ALD % 0° %S WNIT3H 2 avnl 4
SIATVA 10SI
-7 - MO ¢ 0" S WNIT3H V avnd  *¢
SAATVA
- A0 T 0°6H | 10SI dO¥d 2 Qvnd' °Z :
A h S3IATVA :
z - AMD -1 dWy 01 0°'64 | 10SI dOo¥d v avnd °1 8-2aW g MW 110ST LNIddd SJd/Z4H89
Z - MDY} dWvy 67/ 0°9¢ SALH v avnd 8-2aW g NW 2 SYILVY3IH WS SOd/8¢8D
AYLIND . .
-dI0 ¥LIH SOY WO °¢ .
2 - AMD Tl dWv s°¢2 0°9¢ 1 SAUIH V avnd 1 8-3aW g NW V SHILYIH WS S3d¥/.69)
53
g IATVA
dWy §°/ 0°6S NOILV10SI WNIT3H 8-0aW 9 NW 3ATVA 3H SdS/0£8D
Z1 - AL ‘g : 0°z. .2 SYIH 3NIT SdS ¢ , ~
. dWy § °ZT 1 | CAYVITIXNY) S9Nd "1 8-2aW g NW ONIONYD SY1H SdS/9280
. : SdS
(622-2QW) 1£90 A9 Q34 dWv ST "1z z mza.uﬁwoJ.mum 8-0aW g8 NW Z dMd 21907 SdS/298D
CAaNNTLINODY SOS
ONI LW 20N 829
SHAYWIY g7 24 SLLVM ININOWOD *ON 13NvVd TANLYIINIWON/ “ON €2
¥3mMod A
c-iiod . (Q3ANILINOD) € SNE NIVW 8
vV ATH

TOT WSO



66 9SL 234

XV 965) o .
dWv 02 ' Z0¢ 8-0aW. 8 NN ¢ S¥ILY3H WO SO¥/£98D
(GaNNTINID) Sod
A ONILVY 90N 820
SAYWWIN a9 20 SLLVM IN3NOdWO02 *ON 113Nvd TANLYTONIWON/ *ON €2
J3IMod ‘ ,
TDOVd MAN : -

2-N0d : - (a3aN71ONOD) 8 SN8 NIVW °8

v ATY ﬂ

TOT WSO

42<

3-15A



. 66 9SL 234

‘ (XYW 0°64) )
dWv § 96°9¢ MS ¥Md Sa3 8-2aW v 1va 1 SQ3/649)
A01d3a NIW '€ .
A07d3d 3n90¥a ‘¢ .
1130 Xadv 1 dWv § 9°ZT | W3ILSAS ONIANYT HL¥v3 8-2aW Vv 1va $13/548D
, dWv § 0°0¢ IATVA T0YLNOD 9vd 8-2aw Y 1V@ T 9vE 1v014/949)
v lvd
dWv ST 699 sng 21907 D3 8-0aW] ¥ 21907 SAS INOD SIN3A3 03s/¢8)
. 1 "ON H0S
dWv Sz 0°095 1 "ON dWnd| 8/2-93H3]| -SIUAWOD WILSAS ONILHOI¥AN/18D
. . v Lvg
dWv § 80°6 sng 21907 MS' O3S 8-0QW| Vv WiV SAS LNOD SIN3A3 DIS/18D
A ",
\ . AVIININO3S
. 0z92 A ONIANV
HONOY¥HL V Lva A€ Q34 v snd Lve dwv 08 V/N Vv A¥3tival| 05z-83HY -150d 3 A¥LINI ¥Md V 1v8/0z8)
_ ¥3LaW 24 ¢
/Y
SAMODISOADIH 06 ¥04 JOVHIAY 2 (RS S 1va MS 31L sng 'z
vV SNG 1v9 SA334 ¥IfgWHI 1 diWv 0T V/N T YIONMVHD A¥ILIVE 1 G=IAW | OHD Vv 1V MIVEVHD AYILLVE/H18D
. daLvi10s1
30010 ‘g SN8 Lva Wodd €142 _ .
HONOYHL Q3¥3110d 0STV Sng ATY Lva dWv ST FIavIdvA SNE AV13Y AYILLIVE S -2aW v LvE Sng ATY 1va/z1ad
@3lvi0si. 3001a dwv 08 37aVIdvA v sng NIWW| §/z-93Hd V SNE LvE V NIVW/692
o v sng
g3Lviosi 3d0la dWv S2 378VINVA | SNg 9071LSOd 3 1H9I114] $/z-83Hy 1VE ONIANVILSOd 8 1H91714/78D
Sd3
NI LVd 24~ 820
SHYVWIY tfe) 3G SLLVM IN3NOdWOD *ON 13Nvd JANLYIINIWON/ *ON €2
¥3IMod .
g-tivd - 'V SNG A¥3LIvE ‘D
¥ ATY

TOT WSO

3-16



66 9SL 234

T "ON VvV Lvg T MVA
dwy ST 0°9 YOLOW TvaWID 8-0aW TOULINOD HOLOW IVaWID SdS/5£8D
: T "ON v lva 1 HOLId
dWv ST 6°9 UYOLOW VEWID 8-2aW TOYLNOD ¥OLOW TVEWID SdS/1£49D
Sds
ONILVY J0A 829
SYWWIY 2k} 20 SLLVA ANINOIWOD *ON 13aNVd YNLVYIONIWON/ “ON 82
¥3IMOd . .
c—Ndd Bmo:._uzou,u Vv SNg A¥3dilva D
vV AZY

TOT WSO

3-17



66 9SL 234

. (' XoW #8"64) ;
_ ! dWv § 8°L¢ MS ¥Md sa3 8-2aW g 1vg € sa3/1sed
A07d3a NIW ¢
AOd3A INOTWA "2 . ,
1130 Xadv 1 dwv § 9°ZT WHLSAS SNIANVT HLJv3 8-2aW 9 1lvg S13/949D
) \ dWv § 0°'0¢ IAYTA 10ULNOD 1ve 8-2aW g lve z 9ve Lveld/L8D
o g Lvd
) dWv ST 699 sng 21901 03s 8-00W g 21907 SAS INOD SIN3AI DIS/H8D
: ' . Z °ON dOSSIUMOD
dwv §2 0°095 Z "ON dwnd 8/2-93Hy WALSAS ONILHOTYLN/Z9D
) ) . g lva
dwv § 80°6 dMd 21907 MS 03S g-oaw| € zm< SAS INOD SIN3A3 03s/29)
AVIIN3NO3S
- 1292 HONOWHL Vv lvd . . . ONIONVT
. A8 Q34 v sng 1vd dWv - 08 v/N g A¥3Llve 0Sz-9aHy -iS0d 3 AYINT ¥Md 9 1va/129D
¥3LaW 24 ¢ .
. ‘ © /8
SANODISOWIIW 0S5 A04 IOVAAAY  ° ¢ 0°0ST ‘¢ | lvg MS 3JIL sna °Z
'8 SNg’1ve Q334 YINIVHD 1 dWv 0T Y/N T [N39dVHD A¥3llve 1 $-0QW | 9HO g LvE ¥I9AVHI AYILLva/STE)
Q3L . 4
-0S1 mooHo ‘v.sng Lva WOdd4 219D _ A ,
Io:omxh ammmzom 0SV SNg ATd 1ve dWv ST 19V VA SNE AVIIY Ad3LlvE S-Oa- g 1ve sng ATY 1va/c18d
omp<40mﬁ 30010 dwv 08 JIGVIAVA 8 SNg NIWW S/z-93HY g sng lva g NIWW/018D
A sna. S a sng
Q3lv10sI 3¢01a dWv §Z I1avIdvA 9071LS0d 3 LHOITd .§/Z-93HY ive wzHoz<4hmom 9 1H9I114/88D
. Sd3
INILWY J0A 820
SHYYWIY a2 20 SLLYM ININOIWOD *ON 13NVd. TUNLYIONTWON/ *ON €D
AIMOd
¢~NOd - g sng A¥3llve °d
vV AF" :

TOT WSO

3-18

f<.

o



65 9SL 234

3-19

Y ST . a1va z MA |,
HT Z "ON ¥OLOW TVaWID 8-0aW | TO¥INOD dOLOW TWEWID SAS/hEED
, . g 1vg ¢ HOLlId
dWv ST “H'T | Z "ON ¥NLOW TIVEWID 8-0aW- | TO¥INOD YOLOW TVAWID SdS/Z£8D
. SdS
NI LYY J0A 82D
SHIWWIY g7 20 SL1VM IN3NOJWO?D *ON 13NvVd FINLYIINIWON/ *ON 89
¥3mod . :
Z-NOd , , . )
v Am (QIANTONOD) @ SNg Ad3Llva “a

TOT WSD



66 9SL 034

3-20 -

TTIO8TD
'Cab)) 123NNODSIA
FA SR SENRY/ - GNWZ I T
. sna 440 (V1) 1D3NNOIS1a
m_ u\m N3HM YW 0h SMVYQ 9v1d dwv 0T 21T 1 VNANZOI/4 1 92Z-93H INOD sng z 113D 13nd/889d
' AND aH
1°Z1 "¢ AIA Ov3M 2831 2/4 ‘¢
LINDAID
G al)) 123NNODS 1A
NOIL¥3SNI LIGd0 Z1'1 ‘¢ gGNWT O/ ‘2
¥3L4v a318vsIq Am WaLD) LINDYID
LINDYID ONIATOH ‘sng 440 Glal)) L123NNODSIa .
"SI 3/4 N3HM YW 0Oh SMYad 9vd dwv 01| z1't ‘1 VNN TO/d °T 9ZZ-93HY INOD sng T 17130 13n4/L8D
S CXVW) YS'W S8 d04 . . .
INJISNVEL 11VM 09S ‘Q3LvVidalod dWV OT| SXHIWVWIY 335 € *ON A¥3ILAIANI S=D0W ¢ TOWINOD WILWIANI/LED
T CXWW) S S8 404 .
- INIISNWIL 1ivM 09S qomp<4m040u dWv 0T| SHdwiday 33S Z "ON ¥3L¥3ANI S-JQW Z TOYLNOD ¥ILWIANI/98D
(H108 ¥o4 m>4M>
374 QINOILONNATVW ¥ XvW) Z°Lhe INVIOVIS“H ‘2
NMOQ 1NHS 'OL @3sn ATNO “°23S 01 o IAA :
SI MOYHL OL IWIL °X¥W dWy 01| (HL08) O#T INVIOVRY “0 1 9ZZ-93HY SOV € 113D 13n4/990
C X)) "S°W S8 ¥0d
INIFISNVEL LIVM 095 ‘Q3LvidaTod SdWY 0T/ SHIWIY 335 T °ON ¥3LYIANI S~JanW T TO¥INOD ¥3L¥3ANI/SED
I n (H108 ¥0d INTYA
2/4 G3NOLLINNATVW v XYW) T°Lhs ANVLOVEY °H °2
NMOG INHS OL @3sn AINO “°23S 0T : . INTYA
"S1- MO¥HL O1 wz_h * XUW dWv 01| (HLOE) 041 CANVLIOVEY ‘0 1 922-93H SovVRd Z 1130 13nd4/88D
_ N (H109 ¥o4 IAYA
. 3/4 omzoﬁhuz:u4<z v "XVW) Z°LhE INVIOVRIH 2z
NMOQ LNHS OL d3sn AINO “*23S 01 : INTYA ‘ ‘ .
S MO¥HL OL JWIL *XWW dWy 01] (HL08). 041 Hz<hu<mm 0 1 9zZ-93HY SOVIY T 113D 13N4/489D
. . . Sd3
ONILVY J0A 82D
SYAYWIY < 1o) 20 SLLVM ININOdWO?D *ON 13NVd. UNLYIONIWON/ *ON 89
. ¥3Imed
Z2-Nod .
v ATH SNg AV13¥ A¥3llva ‘3

TOT WSO



{4 OSL 234

NOILISOd SSvdig diw § : JATVA dolviavy € O/4) 9zz-93Hd avd € 1732 13n4/518)
NI 9v1d4 ¥0d4 JaM z1°1 c SHAVINIY _ -
‘AIA 350719 H0 N3O OL AWy S e IATVA a0h<_a<m Z 2/4| 9zz-93Hy avyd 217132 13n4/419)
(*23S T OL 1) 2aM HZ' /¢ dWv ¢ JATVA ¥OLVIAVY T /4 9ZZ-93Hd avd 1 71732 13n4/519)
LINN JOSN3S 39YLT0A :
dwv ¢ €9°g ¥3ANN/¥IN0 T SNE OV $-2aW Z sng OV LINN ¥OSN3IS Sd3/118D
LINN ¥OSN3S 39VLI0A : :
, diW ¢ €9°0 JIANN/A3A0 T Sna v S-JaW T SNg 2V LINN ¥OSN3IS Sd3/016D
1HOTIT M3D . , (8 NW) LINN JOSN3S
JIVAILOV OL ¥3IMOd A¥YINIWOW dWV § 082 J9VLTOAYIANN 14 S-2aW g SNT 5a 11NN ¥OSN3S Sd3/66C
19D H
: T°s1 ¢ ATA OV3Y € D/ ¢
11NDY1D
: (9v1d) 1D3NNOJSIC
NOTLYISNI L1160 A Ol SRR aNWEI/d "2
¥3L4v a3gvsia (¢ wWall) LINDY¥ID
LINJ¥ID ONICTIOH “sng 440 ov1d) 123NN0DSIA
SI 2/4 NIHM WW 0f SMv¥a Sv1d diWv 0T TASE SRR Y NN CO/4 1] 9zz-93Hd INOD snNg € 113D 13n4/689
- 1HO1T M3D . , vV NW LINN ¥OSN3S
JLVAILOVY OL ¥3IMOd A¥VLINIWOW dWv § 0°82Z I9YLI0AYIANN DA $=0aW ¥ SNg A LINN ¥OSN3IS Sd3/84D
(G3NNILNOD) Sd3
ONITLVY J0A 820
SHYVYWIY 2o) 20 SL1vM IN3NOJWOD *ON 13Nvd FINLYIONIWON/ *ON €9
¥3IMod . :
g=ONd (QIANTONOD) NG AV1Y A¥3Liva - *3
vV AZY

TOT WSO

]

3-21

Wi



66 9SL 034

: JANdX ' .
S0°T ‘2 73S .ONVE-S  °C , SN 1714 Z ¥ANJX QOW 3SYHd
WY § 0°S T | vd 23S aNva-S 1 6ZZ-93HY | TdWv dMd ONVE-S WODI13L/618D
o JANX
S0°T ‘2 WIdd ONVE-S °Z SNE 174 T ¥3ANDX AOW 3ISWHd
dWy § 0'S ‘T |vd WIdd GNve-S T 62Z-93HY | dWV ¥Md ANvA-S WODIT3L//18D °
_ . © . INBWDIND3
. dnv S ©0°ZZ PNINOILIONOD TWNOIS $2z-83H¥ | SNg 174 ANOD 9IS WOJF13L/918D
CAINO) ¥3LVIH °2 0°'HI °Z d4IANOdSNVEL |- ~ sng
31v¥3d0 ' 1 dwv 0T | §°0L 1 SNOAZIANTY Gzz-g3Hd | L4 ¥3IANDX ZANY WODT13L/S18D
: 96°T ¢ | ¥lWX W4 ONvE-S ¢ _ i
. SL'G 'z VIIWI AL "2 sng 114 dINd3 39vH0LS' V.ivd
IVM 072 SMYda 1 dnv § 8°Z T | 39v¥0LS viva T Szz-93Hy YLWX W4 ONVE-S WOI313L/£18D
: . _ sng 174 XNV ¥3mMod
dWY S 6°C | ¥0SS3ID0¥d AOW Jid §zz-93Hd dWd WOD313L/218)
. . : sng 114
dwv' S 6'Z | ¥0SSII0Nd AOW Fud §2Z-93Hy WIdd ¥3MOd dWd WOD3T3L/118D
dwy S 6°8 SNIT VLivadn A ETY sng 114 1aN WodE13L/0180
- SNOT LV INNWWOD
ONILVY J0A 820
SHYYWIY g9 20 S1LVM IN3NOIWO2 *ON 13NVd ANLYIINIWON/ *ON 89
. J3mMod , :
2-Nod . _ Sng LH9ITd  *4
v AZY DL

TOT WSD

' A9<

-

3-22



66 USL 034

S0<

3-23

. £°0S "z { AANIVA ALY A1d 2
(o7p o' -9
dWv § mﬂzw 0°L1 "V'1 Nvd Ald T 8-2aW Id L14 IN3A.1d/682
. VI LNINO3S
NJE dHA  °h .
NOTLVLS
(vlol) | olany 1071d W1  °¢ .
, OOW) | AIW 1HOTY ¥aWD "¢
DIIW SNg 90711S0d 114 ¥
dWv § 88°89 1437 1071d W1 1 | §ZZ-93Hy 01aNY NOTLVIS M3I¥D WOD313L/68D
\ ¥3AIFD
~SNYVYL WV dHA  °h
VLS )
(vioL) |o1any 10171d WSD ¢
W
(XYW) | IHO91¥ LOTId W1 °Z )
NN snNg 9411504 L4 dLD
dWv § 91°9/ | 1437 L0714 18D 1 | §Z7-93HY 01aNVY NOILVLS M3IED WOI313L/88D
NOILYLS )
(vioL) ol1any d¥awd ¢
(XYW | IAIW 1437 daWD 2
. AW SNg 90711S0d 114 1
dWV G 48°8Z | LHOIY LOTId WSD °T | S.Z-93Hy 0Iany NOTLVLIS MIYD WCIITIL/L8D
SNOI IV TNNWINOD
_ sang .
Z - ALY SLHOITQ00Td HOTYIINI HI dWv 0°L S1H911Q001d | 9Zz-93aHY Id 175 Q0074 ONILHOI/8¢9D
. . Sd3
ONT1VY JCA 87D
SHAYWIY 2lo) 20 SLIVM ININOWOD *ON 13NVd. RANLYTIONSWON/ *ON 82
HIMO
S-NOd SNE- ONIANYILSOd ANV IHOI4  °9
V ARY

TOT WSO



66 9S.1 23d

IATVA
0°0¢ °3 JOYLNOD 9vE - °Z
dWY S 0°0hT T | ¥DIYWYW JAQ VIS 1 8-0aW. | - 1d 174 € 9va 1vo14/88D
. (Q3aANTINOD) IVILNAND3AS
INILWY J0A 82D ,
SYIYWIY : a9 20 SL1VM ININODWOD *ON 13Nvd TYNLYIONIWON/ *ON €2
¥3IMOd . .

¥V AR
TOT WSD

*

(a3aN19N02) SNE SNIANYILSOd ONY 1HOIT4  *9

3-24

51<



66 9SL 234

3-25

SYPVYIAG LINDJID Sd3 XIS . .. sng ONIANVT
Sd334 2292 ‘3I9vd 1XaN 33s dWvy 08 JTGVI™VA 9Q71S0d 3 IHOIT1d] 092-93Hd -1S0d 3 A¥IN3 dMd O 1va/gcdd
Sd3
ONILVY J0A 829
SHIWWIY 42 30 S11vM IN3NOdWOD SON 13Nvd FYNLYIONIWON/ *CN €2
Jy3Med . :
- 3 Ad3iiva °"H
¥V AHY

TOT WSO

‘.

i



66 9SL 234

g-snd
diiv 08 378V IAYA g9 sng Lvg 06Z-93Hx 1v8 0L 2 1v8/#z8d
Y sng
dwy 08 3TgVIdvA Y SNg Lvg 06Z-93HY Lvg 0L 2 1va/s1aD
dWv § v/N YIOAVHD AYILLvE 05Z-93Hy D 1vg ¥9HD 1vg/€29D
‘ sng D 1lva
dWv ST 37aVIdvA 9071S0d 3 LHOI14 SLZ-93Hy NIANYTLSOd 8 1H91714/£19D
dwyv 08 379V I AVA g8 SNg NIVW $/Z-83Hd D 1vg 9 NIVW/Z19D
dWv 08 ITAVIYVA Y Sng NIVW G/Z-93HA D 1vE V NIVW/118D
5d3
ONT LV J0A 82D .
SOYuwIe 42 20 SLLvM IN3NOdWO2 *OM 13Nvd ANLYIONIWON/ *ON €2
¥3IMOd )
V AZY (2292) d33vIYS LINDYID AYINT ANV ONIGNVILSO4 “dMd D AM3Llva I

TOT WSO



66 9SL 234

o CLSIT VIS
© LINDYID SNOaNVIIIISIW 33S) 018D

(wl1oLd

S IVNO LHOI4
- X028 ¥PAVING

11N2Y¥1D TOYLINOD .
‘69D ‘88D ‘/89D ‘98D ‘58D SQ33d dWwv 0¢ 2°66T ¥IMOd SINFWNAYLSNI $-2aW SSANON SINTFWNYLSNI/ZZ8D
INILVY J0A 820
SHHVWIY a2 20 SLIVM ININOWOD *ON T3Nvd RANLYIINIWON/ *ON 82
¥amod A :
2-Nod . - 1 SN8 TVILN3SSI-NON P
¥V AdH

TOT WSO

34<

=T
-

327,



66 951 234

1 835 -
ANFWIFINSYIW 3SO dWv § 0/ G=00W. dIND3 NIIDS SINIWNALSNI/$Z9D
SINIWIdIdX3
ONT LYY 20A 829
SYYYWIY g2 240 SLivM IN3INCIWOD *ON 13Nvd TUNLYIINIWON/ *CN 82
y3IMod .
2-NDd - 2 SNg TVILN3SSI-NON
v ATY

TOT WSO

3-28

55<



66 9SL 234

3299 ¢

56<

Wiy ¢
;23S 40°0 ¥03 :SdWY 96 VOWA -7 _ 1L SN OdAd
‘STIV4 ¥ 1vd OdAd 41 AINO Q3SN | dWY 07 |SSRivWay 335 WA -1 | osz-gand OL V SNg V8 V O¥Ad/818D
_ S .
_ - SUOLVILINI .
*23S 10°0 04 SdWv 0f | dWV §°/ |SH¥WWI¥ 335 | 3SVATIW 3ILAHD NIVW | 622-83HY V Od¥Ad 3SVITIY NIVW/H+aD
. : : vOup ¢ '
YOWA 7
*03S 40'0 ¥0d SdWY 96 | SdWY 07 |SHAVWIY 33S YO -1 | osz-e3ny Vv 03S V OdAd/918D
VT INaND3S
ONTLVd J0A 820
SHUVWIY 2 20 SLLVM IN3NOdWOD *ON 13Nvd TYNLYTONINON/ *ON €2
¥3Mod . .
2-Nod V Sna OdAd  *1
vV AHY

TOT WSO



66 9SL 034

g0dp ¢ \ h
*235 #0°0 Y04 SdWv 96 mwz> 'z 311 SNG .O¥Ad
‘ST1v4 8 LvE O¥Ad 41 ATINO Q3SN | dWv 0Z | Siavway 33S 8074 -1} 05z-93H oL 8 1v8 8 0¥Ad/618D
]
. . SYOLVILINI . ot
*O3S T0°0 ¥0d SdWV-0f | dWV STL | SHUWWEN 33S | ISVITIY ILMHO NIWW| 622-83HY 8 O¥Ad ISVITIY NIWW/SHED
o . . addp ¢ . T
. Bp. +7 L
*J3S 40°0 ¥0d SdWV 96 | dWv 0Z | SHAWWIY 33S W 1| osz-a3v g 035 8 0¥Ad/L18)
VIININD3S
NILVY JGA 82D :
SHUYWIY 89 30 SLLVM IN3NOdW0D *ON 13Nvd RINLYTINIWON/ "ON 89
¥3mod ) N
2-N0d . - . ; .
V AZY ' : g sng OdAd ‘W

TOT WSO



66 9SL 234

a3sn vé

T JV-O0WT TVY93INI

TOT WSD

dWwv Z | (Tv101) §°8 ONILHOIT SOLYIWNN 9ZZ-g93HY SOTYIWNN ONILHOIT/££8D
. . (V1oL AIWNAOASNYAL 3 , T oV
(a3sn vé) saing zz - ALD dWv Z g'z1 SIHOIT ONINNNY 9ZZ-93HY 1393vL NNY ONILHDI1/6£8D
(a3asn g (vioL) SIHOIT 1 JV-2aWd TVa93INI
93 ‘S ‘4 ‘¢ ‘Z STaNVd AW dWv Z - §t02 T13Nvd 2 NOILVLS | 9zZ-83Hd SOTYINNN ONTLHIIT/HEED
(9D (5AY) 2aM 6T SMVAG
‘Z0V OL Q3HDLIMS 89 N¥D dWwv 2| (9AY) 0°1Z YA9YYHD AdILLvE S-OaW| ¥Md OV ¥3INIVHO A¥ILLVE/818D
memu.mam ATY 1va Woud ¥OSNIS I9VLI0A
" ¥3MOd SNONNILINOD SMVYA JOSN3S dWvY 0 } d3ANN/AIA0 T SNg IV §-DanW T OV TYN9IS ¥OSNIS Sd3/¢8D
x08
0°S | NOILO3WIOD 4d 4
0'z ¢ 7 (vd) doSNaS HA : ¢
] (Hd 1d30%3 9¢) ) (oM $9
ZOV OL Q3HDLIMS 39 NV “dwWal (IH) 08 °Z dWnd T10JA19 2 ,
1732 13Nd HLIM SITUVA dMd dWnd (07 99
: _ dWv Z | (IH) 08 T TdWnd CH°T 92Z2-93Hd IV - SdWnd £ 1732 13nd4/¢€9D
0z 5| (v6) ¥osN3s HA ¢ S
(Hd 1d32X3 9¢) 0 99 .
ZOV OL d3HOLIMS 38 NVD ‘dw3al (IH) 08 2 dWnd 10JAT19 2 .
7132 713N4 HLIM SITAYA ¥Md dWnd (0 49
dwv z | CIH) 08 T dwnd %H 1 92Z-93Hy IV - SdWnd Z 17132 13nd/z90
’ X08 .
0°S % NOTLORRIOD dg 4
0'Z *¢ | (vd) dOSNaS H~ °¢
(Hd 1430X3 9¢) (0 $9
. ZOV Ol A3HOLIMS 38 NvD  ‘dwal (I4) 08 °Z dWnd 100419 2
7732 713Nd HLIM SITAVA ¥Md dWnd (om <9 z
dWwv Z | CIH) 08 1 dind “H  °T 9ZZ2-93HY | IV - SdWnNd T 773D T13nd/19D
Sd3
ONILLVY IVA STID .
SHAWWIY a) OV SLLvM IN3INOdWO)D *ON 13Nvd AINLYIONIWON/ "ON 82
¥3M0d : '
2-Nod - ' 1 snd v °N
V AdY '

3-31

. 88<



66 9SL 234

TOT WSD

- - vo
ﬁr.¢z< z g Nvd4 NI8YD FI- G-2aW 1 OV T Nvd NISvD $23/858)
, 29
(" awv z . (" H-0aW 1 OV SdWnd T0DAT9 SJ3/68D
SNG OV ¥IHLII WO , g
. Q3¥3MOd 38 NvD LINN mm:HHw.A dWY 2 0°0$ dand 100A719K  4-0aW 1 OV Sdwnd T0JATS §73/88)
z - AL :
) . 4d - 870 Vo
\ (WY \_ h-oaw 1 OV SdWnd Jow>4o.muu\ﬂmu
a ~ . 2
SNg DV ¥IHLIZ WO dWY 2 H=DQW 1 OV S¥OSSTWAWOD LINS/£8D
Q3¥3MOd 38 NVD LINN ¥3HLI3
z - ADY (ONID) 0°56T .} aé
4d - 80  dwv z {LIGH0D L°6L YOSSIAAWOD LINS=K  #-aW 1 OV SYOSSTIWOD LINS/Z8D
. © v
dWv 2 f=00W T OV SHOSSTUAWOD LINS/18D
_ . , 1@
~aNDD SoF
"¢ 'z 9IS T WNVL H 2 .
aNod 1 9V
: a3sn ¢ dWv 2 L°¢ 1 9IS T SNVL 20 °1 | 922-83Hd I TdWY ALD DINIFOAND/028D
( B 26 1 OV T SNVl
dWY 2 922-g3HY SYOLOW Nv< DINIS0AHD/hz8d
z - ALD "2 ¢ 'z | Nvd T ovL %M % g T oV T dNvL
Z - A TN\ dw e §'0z 1 Nvd T SNVL 20 *T)| 92z-83HY SUOLOW NV DINII0AYD/£28D
VO T OV T dNVL
4d 870 |{__ dWv ¢ | 9cz-gamy SHYOLOW NV DINII0AND /228D
B oKD
SNILVA | VA G110
SHIVWIY 82 OV SLLVM IN3NOJWO? *ON 13NVd INLYTONIWON/ *ON 82
¥amod .
2-N0d - A .
i (Q3NNILNOD) T SNg oV °N

3-32

59<



66 9S1 234

ZOY OL Q3HOLIMS 38 NvD

60<

“aasn o9 ‘OaM K ZT SMVNQ dWi 2 S°64 W3LSAS 9Nd 8-2aW 1 9% ONI9NYD Sds//282
SdS
J0M £°Z1 SMvdd dWv Z 6°12 |AL A,SSY 1dWy OA¥3S 8-2aW T 2V DAL $25/$8D
/ 9'9 ¢ T "ON Ivad ‘¢
, 1 "ON
JaM 0709 SMViQ ‘'z 9°he ¢ AiSSY QdAD ‘T
¢ . A4SSY
QM Z°9h SMWIQ T dWv 2 6L 1 AdSQ 123713 .1 8-2aW T 2V $25/682
. . ' . S35
aNOD TYNOIS  °Z ’
a3asn g¢ dWv Z | (TVLOL) 69 SLHOIT M3D 1 S-0aW T OV ¥3MOd N39/#$€D.
. _ N39
T0¥INOD X el
aasn o¢ dWy Z L°SH ATA dodd avy $-2aW TMJJOMFZOU SIOLYIAVY $23,/899D
. . LINN TIND
8¢z ‘¢ dWal dvA3 ‘2
dWNd T0DAT9 1 2v doC
¢ dWv Z 0°05 1 AYVANOD3S T S-2aW INVI00D A¥VANOJ3S $23/H48D
¢
dWy 2 T 2V T Nvd NIgVD $23/0449D
(aN¥9) 0ro0¢ g¢
4d - 8°0 dWv Z {L19¥0) 0°61 Nvd4 NIgvd §-0aW T OV T Nvd4 NIEvD $23/6¢4D
(Q3aNNILINOD) SI3
ONILWVY VA STTD
SHYYWIY <o) Iy SLLVM IN3NOJWO0D *ON T3Nvd FUNLYTONIWON/ "ON 82
dIMOd : .
g-NOd . €Q3aNNIINOD) T SN v °N
vV AFM ‘

TOT WSO

3-33




6 9sL 234

: , 1 dno¥d
(9€) 'zov OL Q3IHOLIMS 39 NvD dwv Z hohl A WNO L4 | $Zz-9aH - ¥0%Y WND L1714 WODIN3L/HZ8D
JANdX i
S 91 ‘2 23S ANvVE-S 2 Z dno¥o
. {004 01 dWY z ¥ONdX QOW 3SVHd dWy
($€) zOV OL Q3HOLIMS 38 NvD dWv z | 8°06 IH "I | ¥Md 23S QNVE-S 1 | SZZ-93HY | dMd ONVE-S W023131/028D
AANX
91 "z WIdd aNva-s  °Z 1 dno¥d
0'0% 071 TdWY dMd . T ¥ANdX QOW 3SVHd dWv
(%€) zov OL aaHDLIMS 39 NVD dwv z | 0°06 TH "1 Widd aNva-s T | §Z2Z-93Hd dMd ONVE-S WODIT3L/818D
. . 1 dno¥o
(¢€) zOV 0L Q3HOLIMS L°9 7| dlWx W4 aNva-S ‘'z dIND3 39VIOLS VIVA dLWX
39 NvD ‘OaM 0°9 SMYYa 350 dwy 2 0°¢¢ 1 J9VH0LS VIVA T | $ZZ-83HY W4 GNVE-S WO2313L/+18D
(%€ Zov OL Q3aHDLIMS 39 NWD dWv 2 68T dINd3 Wod | Szz-93Hd Z dNO¥9 WL WOd WOD3IT3L/Z9)
($€) 7OV OL QIHOLIMS 39 NVD dwv ¢ 6°81 dINd3 Wod | $ZZ-93HY - 1 dnNO¥9 WL WOd WOD3131/18D
A . SNOT V) INTWWOD
| SNILVE | oA G110
| SHUVWNIY 2h) IV SLLvM IN3NOdW0D *ON 3aNvd FANLYTINIWON/ "ON €D
/ ¥3Mod , .
2-Nod
vV AZY T (Q3aNTON0D) T sNg oV N

TOT WSO



66 9SL 234

i

AYIWAOJSNYAIL 8

¢ v

3-35

TOT WSO

(Q3asn 9%) $aING ZZ - ALD | dWv 2 (V101 9°21 SIHOIT ONINNNY | 9ZZ-93HY 1394V1 NN ONILHOI1/049D
SIHIIN Z OV - 831 v¥93INI
(@3sn v¢) STINVA 837 [ dWvY ¢ (WL0L 776 3NV ¢ NOILVLS 927 -§3HY SOTYIWNN ONILHIIT/££9D
. (%€ (SAV) 2aM 61
SMYIA “T OV OL d3HILIMS 39 NV | dWv (9AY) 0°12 YIOIVHD A¥3LLVE S-OQW | ¥Md OV ¥IQAVHD A¥3LLvE/818D
(4€) SN ATY LvS WONd ¥OSN3S 39VLI0A
Y3IMOd BRONNILNOD SMYIA AOSNIS | Wk Z 0 | ¥3ANN/¥3A0 T Sng IV S-0QW | Z IOV TYNOIIS ¥OSN3IS Sd3/H8d
\ X08
0°S  “# | NOILIIWYOD 4d  °# .
)
(Hd 14303 ¢¢) 0'z ¢ ¥OSNIS Hd ¢
10V 1V Q3IHOLIMS 38 NvD ‘dWal (0PS9C(IHI08 *Z dWnd 100479 ¢ .
T30 1304 HLIM SITUVA ¥Md dWNd | dWY Z COIPSICIHDO08 1 dind “H T 922-83Hd | IV - SdWnd ¢ 113D 13nd4/€9D
(vé)
(Hd 1d30x3 ¢¢) 0°z ‘¢ ¥OSNAS HA  *¢
1OV OL QIHOLIMS 38 NVD ‘dwal C0PSICIHI08 ‘T dwnd 1004719 *Z
7130 73Nd HLIM SITAVA ¥Md dWNd | dWY Z COTPSICIHDO08 °1 dWnd eH 1 92Z-93HY SdWnd ¢ 1132 13nd4/z9D
) xog .
0°S ~ "h | NOILIIWYOD d4d ‘4
: (vé) -
o (Hd 1d30x3 9¢) 0°'z ‘¢ YOSN3S HA ¢
. TOV O Q3HOLIMS.38 NvD ‘dwal | '(0TPS9CIR08 °2 dWnd 100418 -*Z
TI30 13N HLIM SITUVA ¥Md dWNd | dWv 2 (OTPSICIHI08 °T dind CH 1 92Z-83HY | OV - SdWnd T 173D 13N4/18)
Sd3
ONILVY VA F11D )
" SHYWWHY =l v SLLVM AN3INOdWOD *ON 13Nvd FUINLYTIONIWON/ *ON 82
y3Mod .
Z2-NOd . . ©7.sng v ‘0
V AHY .

62<



‘ 66 9SL 234

63<

, TOYLINOD _ : z v
aisn 2§ dwv 2 L sh ATA dOdd Qv §~DaW [T TT0YLNOD SHOLYIAVY $73/699D
. dwnd Z v
¢ | dwv 2 0°0$ T02A19 A¥VANODIS S-2aW| "~ INVIO0D AWVANODIS SI3/SHED
dwv 2 \ $-2aW| 0¢ Z OV Z Nvd NISVD S$23/£H8D
4d 8°0 ] { dwv Z 0°61 Nvd NIGVYD S-0aW | 9% Z OV Z Nvd NIGVd SI3/TH8D
_ dwy ¢ S§=2aW | ¥¢ Z OV T Nvd4 NIGyD S23/148D
SNG AIHLIT WO¥H | [ dWV 2 . #-2aW | 2¢ Z DV dwnd 102419 $237219)
ommuxom 38 NvD k_zaummzﬁww dWe Z 0°0S dwnd 102AT19 #-0aW | 8% 2 IV dWnd 1024719 $I3/118)
o dd-g0| law g . #-00W | ¥ Z OV diWNd T0JAT9 $23/018D
SNG ¥IHLIT wWoud | . |
ommmxoa 38 NvD 11NN mwmﬁmw dwy ¢ fandd) 0°S6T #=0QW | 29 Z OV SM0SSTIAWOD LINS/98D
; d-80| | dwv z fLIgUO) 67 ¥OSSIUMWOI LINS #-20W | 8 Z OV SUOSSIAAWOD LINS/S8D
dWY 2 . #-00W | V9 Z OV SUOSSTUIWOD LINS/HED
: . 553
, 26 Z IV Z dNVL
A dWv ¢ 9ZZ-a3Hy SHOLOW Nv4 DINIDOAND/LZ8D
Z - AD °¢ $'¢ 'z NV4 2 JINVL CH 'z . g% z OV Z NV
Z - A 1 dWv ¢ SHT 1 Nvd Z dNvL ¢0 °1 9ZZ-93HY SYOLOW Nv4 JINIV0AND/928D
_ vé .2 IV Z dNVL
4d - 80| \ dwv ¢z g 9ZZ~-g3Hy SYOLOW NV4 JINID0AHI/$Z8)
anod
1°¢ *2 9IS T ANVL CH ¢ .
ﬂ anod Z oV
assn 26| dwv z L°¢ "1 9IS T dNVL 20 °1 9Z2Z-g3Hy Z dWY ALD DINIO0AND/ 128D
) OAdD.
| ONILVY IVA G119
_ SHYYWIY g9 IV SLIVM IN3NOdWO? *ON T3NVd IYNLYIONIWON/ *ON €2
e e . :
Z-Nod . . .
e €G3NNILNOD) Z SN8 oV °0

TOT WSO

3-36



66 9SL 234

64<

1 dno¥9
($€) 1 2. OL Q3DLIMS 38 NI dWv ¢ H° 41 ¥@dd WNd L4 | §Zg-a3 JA2¥ WND L1714 WOIF1IL/HZAD
$*91 °Z RANdX 235 aNvE-S "¢

0°04 071 Wy Z dNO¥D 7 YANdX QOW 3ISvHd
Cd¢) T OV ¢ L QIHOLIMS 38 NWD dWv ¢ 0°06 TH “T| ¥Md 23S ANwE-S 1 | $ZZ-93Hd TdWY dMd ANVE-S W0D3T131/028)

, 591 .NiQZ&x WIdd QNVE-S  °Z

‘ 0°04 O1 TdWY UM T dnO¥9 T YANDX AOW 3ISVYHd
Co€) T Jv OL Q3IHOLIMS 39 NvD dwv 2 0°06 IH °T WIdd aNva-S  *1 | Szz-93q TdWY dMd ANVE-S WOD313L/818D

(%€) T OV OL G3HOLIMS [°9  °Z| dLWX Wd aNvE-S C 1 dno¥9 d4INd3I 39VH0LS Viva
39 NVD ‘O0M 0°9 SMvdd 3sd dWv Z 0°¢s °1 FOVA0LS VIva 1 | $2Z-93H YIWX W4 ANvE-S WODIT3L/H18D
($£) T OV OL dIHOLIMS 39 NVD MY 2 6°81 dIND3 Wid | SZz-93Hd ¢ dNO¥Y WL WOd WOJ313L/Z8D
($€Y 1 OV OL Q3HOLIMS 38 NvD | dWv ¢ 6°81 dINd3 Wod | $2z-93ny T dNO¥9 WL WOd WOD313L/18D
10V OL GaHILIMS 38 . SNOTLYITNINAGD
NYD ‘@asn 2¢ ‘oaM #°Z1 SMvid dwy 2 S°6h W3LSAS 9nd 8-20W Z OV ONIONVI SdS/828D
SdS

9°9 . -°¢ Z 'ON Ivad °¢
kG Aucz 0°09 SMVdQ "¢ 9°HE °Z|Z "ON A,SSV O¥A9 2 .
JaM Z°9% SMvEd T dWwy Z° 0°/Z °“T{AsSSV AdSA 103713 1 8-2aW Z IV $25/019D
. A $3s
a3asn g¢ W ¢ (viol) 69 dMd SAS N39 S-2aW Z OV ¥3MOd N39/668D
N39
ONILVY WA 611D
SHIYWIY 2] 5y SLLvM IN3NOdWOD *ON T3Nvd FUNLYIONIWON/ *ON 82
¥3M0d .

2-Nod - (Q30NTONOD) Z SN8 oV °O

27

3-37 .



66 951

O

¥

;e
i AR
vooald

TCT WS,

£99) ONW EYIMV I LINJAID SW3
2582 ‘6£8D ‘6280 ‘129D SQ334 | dWv 0% ANV “S2¥ “SdS “SOS | 6ZT-OQW ¢ dNO¥D V NW Sd3/0%8D
8-JaW) 8580 GNV ‘9197 ‘219D SA334 | dWv 0% . PaIVIIE LINDYID SIS 6ZT-JW Z dNO¥9 & NW Sd3/628D
3-JaW) 6582 ANV ‘ST9D ‘118D Sa3a3d | dwv o¢ EA YT LINDYID SIS 62Z2-2aW Z dNo¥d v MW Sd3/829C
(8-2GW) ©99D OGNV SAPVIIS LINDYID :
ANV ‘74890 ‘8£8D /79D ‘078D SA334 | dWvy Of SO ANV v3IQWo ‘SIS $72Z-00W T dNO¥D 8 NW Sd3/£2€D
_ (8-21W) 1HED SyINVIAG
ANV ‘0480 ‘29D ‘618D SA33d | dWv O¢ LINJYEID SO¥ At SOS 62Z-2aW 1 dno¥9 ¥ NW Sd3/97 3D
‘ SdS-S2d-535
IPIVIIG LINDYID ,
D 1Vg ¥9HD 1vd) €280 A9 43d | dWv § 0°0¢ MS dMd Sa3 8- J 1vg z sa3a/osdd
: - (8-00W) 158D ANV ‘948D SYBIVRIG LINDYUID
‘h£8D ‘€80 /8D ‘H8D ‘78D SA3IA | WV 0T SdS ANV TVIININO3S | 622-00W 8 SNg Lv8 Sd3/6£8D
, (8-2aW) 648D “SHED SYIPAVIYE LINDAID . )
‘¢egn ‘1€9D ‘98D ‘€80 ‘19D SA3ad | dwv 0¢ SdS ANV TVILNIND3S 622-2aW v sng 1ve Sd3/8¢€4D
AVIININD3S
. D 1va (FANLYTININON Ol
S10714 OL 3791SS53DIVNI dv 001 31avIdvA (06Z-93Hd) 228D MO D Ad3LIVE/EHED
' _ ¢ 1ve (FANLYIININON ON)
SLO11d OL 31915S3DIWNI dwv 00T JIaVIAvA g9 sng lvg NO g9 Ad3ILLVE/ZHED
: . v 1lvg (INLYTINTINON ON)
- S10711d 0L F19ISSIIIWNI dwy 00T I1gVIdvA v sng Lvd NO vV AY3LIVE/ 148D
4 1HO1T
I (wiol) | -ao0td Figvidod (2
A A9 Q34 dWY 2 0" L1 YdIWYD O3S -1 62Z-J0W g37 ALITILN Sd3//¢8D
W\ 18 a34 dWv ¢ 0°h1 | LH9I1A0014 I1€vLd0d 622-00W V1S ¥ ALITILN Sd3/9€9D
: —
INI LVY J0A 829 T
SNUYWI lo) 20 SLLvM LTS dWOD O IENVd ANLYTINIAON/ *ON €D
o o _  E _
T =104 SHIUYRIG LINJWIS SNOINVITIIDNSIW  *d




66 9SL 232

NOILYINAOW MAd ‘¢

66<

13N : mw> ‘z NOILYDI4ITVND LHOI
A WO¥d 229D A9 G3d | dWv 01 0°0L A T | LLz-93Hy O¥INOD ¥3MOd LSNI/84D
13N ' NOILVII41WND 1HOTd
A WOdd 2290 A8 Q34 | WV § -- QIYIM LON | //Z-93HY TO¥INOD d3MOd LSNI//8D
— 9 NOILVIIJITVNY LHOI14
A WOMd 2292 A9 Q34 | dWv § 0°12 A | LLz-93H JO¥INOD ¥3IMOd LSNI/9€D
— ¢ . NOILYOI4ITVND LHOI4
A WOYd 2280 AG Q34 | dWV § 0°82 A} LLZ-93Hd - OY1INOD ¥IMOd LSNI/SED
(g NW) <h TYNOILYYIHO TOUINOD dIMod
028D ¥0 (V NW) 6180 AG Q34 | dwv § 8 Hh Al 9lz-g93 NOTLVINFNNALSNI/#ED
. (8 NW) o5 TYNOILVYE3d0 . T0AINOD ¥3MOd
0282 ¥0 (V NW) 6180 A9 Q34 | dwv § 0°9S >*A | 9/z-93W NOTLVINFWNILSNI/£8D
\
’ (9:ND z TTYNOILYE3dO TO¥INOD J3IMOd
029D ¥0 (V NW) 616D A Q33 | dwv § 9°61 A | 9/z-93Hd * NOILVINIWNYLSNI/ZED
: (a N . 1 TYNOI1VIAHO TOYLINOD A3MOd
0292 40 (V NWD 619D A9 434 | dwv § 9°S A | 9/z-g93d NOTLVININNYLSNI/TED
LSNT
S (8-2aW) 6982 SY|VIIE LINDAID :
ANV ‘9980 ‘HHAD ‘H1ED SA3I34 | dwv 0% SJ¥ ANV SOS “sdS 622-2aW S dNOA9Y 8 NW Sd3/S¢8D
(8-2aw) SATAVING LINDYID
899D ANV. /990 ‘¢H8D ‘€192 SA33d | dwv o¢ SOd GNVY SOS “SdS 622-20W G dNO¥D Y NW.Sd3/H£8D
o : (8-2aW) 0980 i SEDVIIS LINDYUID : .
CCONY ‘8hED ‘9Z8D ‘818D SA33d | dWv 0f . 0010 AWV SIS “SdS 622-0QW # dNOYY 8 NW Sd3/£€9D
h (8-2aW) 1982 - SYDIVIIE LINIYID _ .
aNY ‘£48D 280 £18D SAF3d | dwv of X010 QW SOS “SdS | 622-00W # dNOYD V NW Sd3/2£8D
. : (8-2aW) Z980 ANV SYIIVIYG LINDYID SW3 o
‘€680 /€90 ‘0€8D ‘Zz9D SA33d | dwWv 0f ANV SD¥ “SdS ‘SIS 62Z-0QW ¢ dNOYD 9 NW Sd3/1¢9D
CONILVY QA 829
- SNUYWIY <o) 30 S1ivM 1+13NOdWC) *ON 13NVd FUNLVIONIWON/ *ON 8D
¥3M0d _ _ :
2-Nod , (A3NNTINGD) SUTNVIIS. LINDYID SNOANVTIIIISIW  “d
vV AFY .

TCT WSO

3-39



66 28L 034

. —

“I3N

-

NOILVII4ITVINO 1HOI A

3-40

A WO 7280 AS 34 | dWV 0T 9°¢¢ OTh | 1s2-gar T04INOD ¥3MOd LSNI/0TE)
- | 6 NOTLYOIATWND LHOI T

A Woud 7280 A8 Q34 | dW¥ o1 0 4h A | Lrz-a3md 04INOD ¥3MOd LSNI/68D

BNILVd | JOA 82D
SAVWIY g9 90 SLLVM IN3NOJNOD *ON T3NVd JUNLYTONIWON/ *ON 89
¥3Med _

gl : (A3ANTONGD) SYTVIIT LINWID SNOINVTTIOSIW “d

TGT WED

67<



Page intentionally left blank



Page intentionally left blank



Page intentionally left blank



Page intentionally left blank



Page intentionally left blank



Su3ILVIK

HIIVN
IS

X]

CMVYOSN3IAD ATBNISSY U3LAVOY ¥ILVM INL ONISN
- L¥0d INDIANTS ANYL JLSYA N1 OL

GANG ANMIXAY 201 911 ITWNOD ONY

Y31dWOV JANO ONIITIVLSNI AB wiivm D

L1 -1-1: !nguona Cl-1-1- 1 1 Q.1 ' J-1 1.}
5 ’ \ 31A3C N01123170D

(014 vINV NI GIMDLS)

dv) dn.

¥Ive

0

W18 vy NI 03M0L

$)

¥3Ldvay dNN0

101y Y3UY Kl Q3IMOLS)
312708 dWNO ABYVINXNY
¥O4 378v2 WML

ms

YN INL DWILIINNOD Oy

¥315Y0V 4ANC IMITVLISHE AQ ININN B
i MILils LNINHINS 20 NIGYD
! DN1LI3WN0D ONY ¥3LdVOY JANO
| mes NI IVASNI AD JYINASONLY NIBVD v

’-.

:4mn0 01 0ISN 38 NYD :n:umm- t
SALINDILVENOINI IS LIINN0ISK
23100 40 3SNYIIV §1IIM0ISI ¥IiND
VIS - 4135 $3I24 - ININ LNON
I15VM HAIM ROILONAINOD W 0321110
39 10WNY) 312208 dNNO0 ANvITiXAY 2
3108
32208 g0 -' - - -
AVIUXRY ]
1 [
' ]
Y ! 312708 4N0Q AVINXTY [
4 04 L80d IMINANIS WYL JLSYM ]
IMd [] 201 1I3WNCINILN W03 GISN 0S¥ 1
awv 4vd H [}
i 1
! [
1 ]
! 8
(] 1 h ‘
! [
[] 3INAIA ¥0113371103 ININN s ! \
LTS wame §
| ] 152 934N SWLIIWN0I
[} $3234 - N
r [} 10N 3iSYM
423 B3 3 []
ATINISSY ]
UILdVaY iV 1.
0 d-

‘MO39 NMOHS SV ATaW3SSY
d\Nna >~_<_.:x:< 3HL 3ANTINI 0L WILSAS NO1LI3T10D
INI¥N FHL AJIQOW ANV ¥3LSINVI Tv33d 3HL 313173d

Z ANV H_Nodd - Gt INIMYYA

Rl

73<

.3



Page intentionally left blank



Page intentionally left blank



Page intentionally left blank



Page intentionally left blank



Page intentionally left blank



Page intentionally left blank



Page intentionally left blank



Page intentionally left blank



Page intentionally left blank



Page intentionally left blank



Page intentionally left blank



Page intentionally left blank



Page intentionally left blank



Page intentionally left blank



CSM 101

REV A, PCN 2

TABLE 6+I.- UNIFIED S-BAND TRANSPONDER AND FM TRANSMITTER

ITEM

""" FUNCTION and/or PARAMETERS

Weight
Cooling

Electrical Power
a. DC Voltage
b. AC Voltage

¢. Power

(1)

PM Transponder
(2) FM Transmitter
Activation Time

PM Receiver (Prim/Sec)

a. Type

b. Frequency (Center)

¢. Phase Lock Tracking Loop
(1) In-Lock Range

(2Y In-Lock Rate

(3) Acquisition Probability

(k)

Predetection Noise.
Bandwidth

(5) Loop Noise Bandwidth
(Optimizing Point)

Threshold

(7) Phase Error

d. Dynamic Range

32 pounds

ECS Primary and/or Secondary Glycol
Loops

28 + 4 Vvdc (For control only)
115 Vac, 400 Hz, 3 Phase

16.5 Watts AC (Prim or Sec)

1.46 Watt DC (During ON/OFF Switching)
6+7 Watts AC

1l minute maximum - PM Receiver, PM
Transmitter, and FM Transmitter

Double Conversion Superheterodyne,
Phase Lock Loop

2106.40625 MHz

190 kHz for RF INPUT greater than -11k
dbm and STATIC PHASE ERROR less than
15 degrees peak.

Linear rate of 35 kHz/second or less
to 90 kHz for RF INPUT greater than
=114 dbm.

90 percent probability of acquisition
on first sweep at above range and rates

116 kHz

800 HZ (0 db S/N @ -134.5 dbm)

-125 dbm, defined as level of unmodu-
lated CW signal below which lock cannot
be maintained for period of at least
one minute with 90 percent probability.

24 degrees maximum (Offset + Rate
Errors) -

-51 dbm to -124 dbm (Normal)
-37 dbm to ~51 dbm (Must maintain lock

FEC/TSG - 162 C(SEPT. 1967)

6-8

1.05 Watts DC (During ON/OFF Switching),

and must not demage RCVR,) .

88<
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CSM 101
REV A, PCN 2

TABLE 6-I.- UNIFIED S-BAND TRANSPONDER AND FM TRANSMITTER - Continued

] ITEM FUNCTION and/cr PARAMETERS
e. Automatic Gain Control (AGC)
(1) Attack Time TBD
(2) Decay TBD
f. Ranging Channel
(1) Modulation PM on Carrier
(2) Bandwidth 10 kHz to 1.5 MHz (3 db)
(3) PRN Bit Rate 992.83L4 kbs
(4) PRN Clock 992.834 kbs (L96.417 kHZ Squarewave)
(5) PRN Code Length 5,456,682 bits (Lunar Code)
g. High-Gain Antenna
Track Channel
(1) Pointing Error Signal 50 Hz amplitude modulated signal
derived from the coherent AGC
. detector.
(2) Earth Presence Signal DC signal superimpose on pointing
' error signal when RCVR is locked
Fo incoming RF signal.
h. Outputs (See Table 6-IV Modes)
6. PM Transmitter
(Prim/Sec)
a. Type PM, S-Band
b. Frequency 2287.5 MHz (Aux 0SC Mode) or
240/221 times RCVR frequency
when RCVR is phase locked to
uplink RF signal. (See Auto 0SC
Control)
c¢. RF Output Power 301 to 374 milliwatts (Test Data)
d. Autec 0SC Control XMTR frequency is derived from XMTR
Aux 0SC prior to acquisition and
RCVR VCO after acquisition.
Switching is controlled using RCVR
"AGC signal.
(1) Aux 0SC to RCVR VCO
Switching Time Less than 0.25 seconds
(2) RCVR VCO to Aux 0SC :
Switching Time Less than 6 seconds (3 seconds
nominal at -51 dbm)
FEC/TSG - 162 (SEPT., 1967) 6-9
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* " : CSM 101
) REV A, PCN 2

TABLE 6-I.- UNIFIED S-BAND TRANSPONDER AND FM TRANSMITTER - Concluded

ITEM - ‘ "~ FUNCTION and/or PARAMETERS
(3) Switching Threshold |-127 abm '
e. Inputs '(See Table 6-III Modes)
7. FM Transmitter .
Type FM, S-Band
Frequency 22T72.5 MHz
c¢. RF Output 111 to 138 milliwatts (Test Data)
d. Inputs " { (See Table 6-III Modes)
8. Special Operating Instructions When switching between primary and

secondary transponders, momentarily
stop at the OFF (Center) position to
allow control relays to operate.

FEC/TSG - 162 (SEPT., 1967) - 6-10



CSM 101
REV A, PCN 2

TABLE 6-II.- S-BAND POWER AMPLIFIER

ITEM

""" FUNCTION and/or PARAMETERS

1. Weight

2. Cooling

3. Electrical Power
a. Input Voltage

b.  Input Power
(1) Control Power

(2). AC Power

-~

5. RF Output

&. PM Output - Prim or Sec Power
Amplifier -

b. FM Output - Prim or Sec Power

Amplifier
6. RF Input
a. PM
b. M

L. Power Amplification Activation Time

32 pounds maximum

ECS Primary and/or Secondary Glycol
Loop

28 t L4 Vde control
115 Vac, 400 Hz, 3¢

5 Watts maximum steady state and
350 Watts during switching for 0.5
seconds maximum.

High Pwr Ampl Mode 81 Watts
LowePwr Ampl Mode 32 Watts
Off/Bypass 0 Watts

Sum ac power values to obtain simul-

and Sec power amplifiers.

No RF amplification until 90 second
nominal filament warm-up period
complete.

RF transfer (PM or FM) from one power
amplifier to the other, with a 60
millisecond RF amplification dropout,
is possible without an additional 90
second delay (filament warm-up) if the
desired power amplifier is.operating
at the time of transfer.

11.2 Watts min
2.8 Watts min
Less than 2.5 db

below input

11.2 Watts min

High Pwr Mode:
Low Puwr Mode:
Bypass Mode:

High Pwr Mode:

275 to 400 milliwatts

100 to 145 milliwatts
(For rated output)

taneous power level operation of Prim

FEC/TSG - 162 CSEPT., 1967)

6-11
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CsM 101
REV A

TABLE 6-II.- S-BAND POWER AMPLIFIER - Concluded

ITEM

"FUNCTION and/or PARAMETERS

7. Under Voltage Protection

8. Special Operating Instructions

Under voltage protection circuit will
remove ac pwr from power amplifier TWT
if any phase of the &8c input voltage
falls below 95 Vac for 15 milliseconds
or more. If thig condition exists for
1l second or more a 90 second filament
warm=-up delay will occur when ac volt-
age is restored.

DC power should be applied before ac
power and removed after ac power re-
moval to prevent possible damage.

FEC/TSG - 162 (SEPT., 1967)
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TABLE 6-IV.- S~BAND UPLINK MODES AND MODULATION PROCESS

CsM 101
REV A, PCN 2

MODE
NUMBER 1 3 4 5 6 7 8 9 0
PM . : X ; : . . X X
Carrier |Carrier |Carrier |Carrier |Carrier | Carrier |Carrier |Carrier |Carrier -—
UPLINK PRN - - PRN PRN PRN - - _— —
Channels - Voice -— Voice - Voice Voice | Backup - -
MODES Included Voice
AVAILABLE -— - Updata - Updata | Updata |Updata - - -
Modulation| PRN PM directly on carrier
Schemes; . . . . +
Subcarrien Voice FM/PM; 30-kHz subcarrier deviated *7.5 kHz (peak)
™ Character-} Updata PSK/FM/PM; TO-kHz subcarrier deviated #5.0 kHz (peak)
istics Backup Volce: FM/PM; TO-kHz subcarrier deviated 5.0 kHz (peak)
UPLINK
MODULATION
MODE
PROCESS NUMBER 1 2 3 b > 6 1 8 9 0
Carrier PRN 1.34 - — 0.38 }0.38 | o.bk - _—
Fhase  lyoice — 18| - 120 ] = [1.00f21.20 | -- NA NA
Deviation
(Radians- | Updata - - 1.85 -— 1.20 | 1.00 { 1.10 -
Peak) Backup Voice| ~- —-— - — - - — 1.85
6-14
$er
L. 94<



TABLE 6~V.- PREMODULATION PROCESSCR

CSM 101
REV A, PCN 2

ITEM

FURCTION and/or PARAMETERS

1. Weight
2. Cooling

3. Electrical Power
a. Input Voltage
b. Input Power
4, CM Down Voice Channel (Normal)

a. Subecarrier
b. Response

5. CM Down Voice Channel (Backup)

a. Response

6. IM/EVA Voice and LM Biomed
" Relay Channel

a. Subcarrier
b. Subecarrier Deviation

c. Response -

d. IM Input
e. EVA Input

T. Tape Recorder Output -
LM & CSM Voice :

a. Response

k.5 pounds

Loops.

28 t L4 vdc
8.5 Watts

1.25 MHz derived
from CTE 512 kHz.

300 to 3000 Hz flat
within 6 db.

300 to 2300 Hz flat
within 6 db.

1.25 MHz derived from
CTE 512 kHz.

IM Voice - 8 kHz

300 to 13,000 Hz flat
within 2 db.

Voice

Voice and/or T Biomed
Subcarriers

oM I
A
kLY
3]
[¢]

300 to 2300 Hz flat
within 2 db.

ECS Primary and/or Secondary Glycol

EVA Voice and Biomed - 9 kHz

LM and CSM intercom voice are mixed
and output to DSE for recording.

(P-2

FEC/TSG - 162 (SEPT., 1967)
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CSM 101
REV A

' TABLE 6-V.- PREMODULATION PROCESSOR - Confinued

ITEM

""" FUNCTION and/or PARAMETERS

8. LM PCM Output Channel IM PCM (1.6 kbs) is limited and
output to DSE for recording.
a. Response 600 to 2800 Hz flat
within 1 db.
9. CM PCM Data Channel (Real-Time
and Playback) ,
a. Input 51.2 kbs or 1.6 kbs NRZ
PCM data.
b. Subcarrier 1.024 MHz derived from
i PCM 512 kHz ref signal.
¢. Modulation Bi-phase
10. Scientific Data Channel (Real-Time)
A. Response ‘ Flat within 2 db
Channel
. 1 0 to 2850 Hz
2 0 to 3750 Hz
3 0 to 4950 Hz
b. Frequency and Deviation Channed
1 95 kHz +T7.5% fo
2 125 kHz +7.5% f5 -
3 165 kHz +755% f,
11. Sciepntific Data Channel (Playback)
a. Reéponse Flat within 2 db
Channel 32:1 Playback 1:1 Playback
1 12.5 to 89 Hz 50 to 2850 Hz
2 12.5 to 117 Hz 50 to 3750 Hz
3 12.5 to 154 Hz 50 to 4950 Hz
(Recorded data bandwidths)
12. Tape Recorder Input - LM PCM
Channel :
a. Response 15 to 90 kHz flat
within 1 db.
13. Uplink Subcarrier Detectors
a. Up Vbice 30 kHz (Normal)
70 kHz (Backup)
b. Updata T0 kHz
c. Response 300 to 4,000 kHz flat
within 3 db.
FEC/TSG - 162 (SEPT., 1967) 6-16 ++-
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CSM 101
REV A

TABLE 6-V.~- .‘REMODULATION PROCESSOR - Conclude

ITEM

""" FUNCTION and’/cr PARAMETERS

14. Emergency Key Control

15. Television Channel
a. Direct Output

b. Response

Isolated Output

d. Response

15. Data Rate Indicator Control

512 kHz sign:1l derived from CTE

512 kHz timing signal baseband modu-

lates S-Band PM carrier when key is
depressed. A 400 Hz didetone output
to the audio center is provided when
key is depressed.

DC signal from PCM to control
modulation levels to PM & FM modulator
modules.

HBR
LBR

5.3 Vde
0 Vdc

To S-Band FM transmitter

DC to 500 kHz flat
within 0.5 db.

To GSE hardline

10 to 500,000 Hz flat
within 3 db.

FEC/TSG - 162 (SEPT., 1967)

.
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CsM 101

*
. REV A, PCN 2
TABLE 6-VI.- VHF AM TRANSCEIVER EQUIPMENT
: ITEM . FUNCTION and/or PARAMETERS
1. Weight 13 pounds Maximum
2. Cooling ECS Primary and/or Secondary Glycol

3. Electrical Power
a. Input Voltage
b. Input Power

4. Transmitter (A or B)

a. Activation Time

b. RFOutput
¢. XMTR Frequency

d. Modulation

5. Receiver (A or B)

a., Activation Time

Loop

28 * 4 Vde

Duplex A (Key OFF) 4.2 Watts
Duplex A (Key ON) 28.87 Watts
Simplex A (Key OFF) L.1 Watts
Simplex A (Key ON) 28.87 Watts
Duplex B (Key OFF) 3.8 Watts
Duplex B {Key ON) 27.61 Watts
Simplex B (Key OFF) 3.97 Watts
Simplex B (Key ON) 27.61 Watts
RCV A Only 1.2 Watts
RCV B Only 1.2 Watts
PTT A EKey ON; 1.23 Watts
PTT B (Key ON 1.29 Watts

250 milliseconds maximum to reach
standby condition.

20 milliseconds maximum to reach full
transmit power from PTT (Key ON)

5 DBW (average) minimum

XMIR A 296.8 MHz * 8.90 kHz
XMTR B 259.7 MHz * 7.79 kHz

Modulated by clipped speech between
300 and 2000 Hz combined with a 30

kHz signal such that the ON-OFF duty
cycle of the RF carrier (50 f 5
perceqt) is speech signal dependent
and the ON-OFF period is 30 kHz. When
XMIR is keyed ON with no speech input
the average RF Output. is 5 DBW minimum.

500 milliseconds maximum to reach full
receive operation from turn-on.

100 milliseconds maximum to reach full
receive operation from PTT release
(Key OFF).

FEC/TSG - 162 (SEPT., 1967)
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CSM 101
REV A

TABLE 6-VI.- VHF AM TRANSCEIVER EQUIPMENT - Conciuded

ITEM

"~ FUNCTION and/or PARAMETERS

b. RCVR RF Input
c. A&B Output Response

(1) Output to Audio Center
(Voice)

(2) Output to PMP
(Vdice and Biomed Data)

d. RCVR B LM PCM Output
e. RCVR Squelch

2 to 625,000 Microvolts

300 to 3000 Hz, + zdb - 3 db maximum
variation, down 12 db minimum at
5000 Hz.

300 to 13,000 (2 db).

300 to 13,000 Hz (2 db).

Adjustable by MDC2 contrSls for
between O and 10 to 25 microvolts.
9 on squelch control is maximum
squelch (10 to 25 microvolt level)

FEC/TSG - 162 (SEPT., 1967)
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. TABLE 6-VII.- AUDIO CENTER EQUIPMENT

ITEM

‘'FUNCTION and/or PARAMETERS

Weight
Cooling

Electrical Power
a. Input Voltage
b. Input Power

Stations

Microphone Amplifier
(1 Each Station)

a. Input

b. Response

o. Automatic Volume Control

(1) Range

(2) Attack Time
(3) Release Time
(L) Threshold

d. Output

e. Isolation

Earphone Amplifier
(1 Each Station)

a. Input
b. Output

c. Response

d. Isolation

Voice Operated Relay (VOX)
a. VOX Sensitivity

b. VOX Attack
¢. VOX Release

7.9 pounds

ECS Primary and/or Secondary Glycol
Loop

28 * L vde

14.2 Watts (3 Stations ON)

Left Couch Station
Right Couch Station
Center Couch Station

0 dbm sound pressure level (nominal)

300 to 3000 Hz flat
within 2 db

Less Than 4 db change
for 20 db input change

50 milliseconds

1 to 6 seconds

13 * 3 db (referred to input)
0 dbm * 3 db at threshold

30 db or greater between: modulation
output channels

Variable over 35 db:range
of given input signal

With 13 db on input attenuator
the output is 20 dbm * 3 dbm

300 to 3000 Hz flat within 2 db

Adjustable for input from -10 dbm
to +10 dbm

Less than 50 milliseconds

2 *¥ 0.7 seconds

40 db or greater between input channels

FEC/TSG - 162 (SEPT., 1967)
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TABLE 6~VII.- AUDIO CENTER EQUIPMENT - Concluded

ITEM . i __~'FUNCTION and/or PARAMETERS

8. Intercom Bus

' a. GSE Outpﬁt Prelaunch voice via hardline
b. Swimmer.Output ' For recovery voice to recovery swimmers
c. Tape Recorder Output for voice recording on DSE

9. Spacecraft/GSE Facility Hardline The HF €ontrol 8witch and Volume Con-
Voice Interface trol are used to operate each audio
stations input/output voice links with

the checkout and launch facilities.

NOTE

The above capabilities
not implemented on SC 101.

FEC/TSG - 162 (SEPT., 1967) 6-21
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TABLE 6-VIII.- UPDATA LINK EQUIPMENT

ITEM FUKRCTION and/or PARAMETERS
1. Weight 21 pounds maximum
Cooling ECS Primary and/or Secondary Glycol
Loops
3. Electrical Power
a. Input Voltage 28 + 2, -4 vdc
b. Input Power 8.9 Watts maximum | p-2
4, Information Signal

a. Modulation Phase shift key FM modulation of
70 kHz S-Band uplink subcarrier.
Modulation deviation is * 5 kHz.

b. Sub-bit "ONE" Sub-bit "one" begins when the
positive transition of the 1 kHz
information signal cross each other
in-phase.

c. Sub-bit "Zero" Sub-bit "zero" begins when the positive

N transition of the 1 kHz sync signal
crosses the 2 kHz information signal
180 degrees out-of-phase.

d. BSub-bit Period One millisecond.

e. OSub-bit Rate 1,000 bits per second.

5. Message Structure

a. Sub-bit Code

b. Message Code

(1) Vehicle Address

(2) System Address

(3) Data Word

5 sub-bits per information bit.

Vehicle address sub-bit code is dif-
ferent than system address and data
word. Sub-bit coding (See Drawing 6.5)

Each message containsi.up to 30
information bits which consists of a
vehicle address, system address, and
data word. (See Drawing 6.5)

Eight ,possible codes selectable by
hard wire on an external connector.

1. Command Module Computer

2. Real-Time Command (Internal relays)

3. Real-Time Command (External relays)
(not used)

L. Central Timing Equipment

5. Salvo RTC reset

6. Test message A & B

7.. Auxiliary decoder (not used)

(

See Drawing 6.5)

FEC/TSG - 162 (SEPT., 1967)
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TABLE 6-VIII.- UPDATA LINK EQUIPMENT ~ Continued

ITEM

_~__FUNCTION and/or PARAMETERS

6. Sub-bit Detector

a. Sub-bit Sync

b. Sub-bit Data

T. Decoder Operation

8. Verifieation 8ignal

The 1 kHz and £ kHz PSK signals are
separated to provide ‘synchronization
and sub-bit data.

Recovered by phece lock techniques.
Three five sub-bit sequences must

precede a command message to synchronig~
the UDL.

Detected at a 1 kHz rate.

The vehicle address decof®ed as
"access" bits ar~ decoded
asynchronously (without sync).
Message timing in the decoder is not
established unt.l after vehicle addresd
is decoded.

Vehicle address recognition disables
access bit decodingz and enables the
decoding of the remaining message.

The system address determine::
information for receiving the correct
number of info bits and processing

a particular data word. After the
proper number of bits have been receivgc
and temporarily stored in the main
register, the program control modifies
the operation to enable processing or
transfer of the data word.

When a complete message is received,
processed or transferred without the
detection of sub-bit or bit errors
and without the occurrence of a
logic power deviation the parallel
k-bit verification code to the PCM
™ wi}l be as follows:

PCM BIT 'BL E2 B3 BM
UDL OFF C J 0] 0
*TEATTA G 1 1 0
*TEST B 1 0] 0 1
*¥SYS VAL 0 1 0 1

UDL STANDBY (ON) 1 0 1 0
*Verifieation signal is presented
to the PCM as follows:

PCil HER 55 millisecor.ds
PCM LBR 250 milliseconds

FEC/TSG - 162 CSEPT., 1967)
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* .
: REV A
.TABLE 6-VII.- UPDATA LINK EQUIPMENT - Concluded
ITEM ‘FUNCTION and/or PARAMETERS
9. Internal Relays
a. Type » 32 double-pole double-throw relays
b. Rating 2 amphere, minimum, contact rating
c. Actuation Time Opening or cleosure less than 10
milliseconds.
6-24
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‘TABLE 6-IX.- TELEVESION CAMERA, SLOW SCAN

ITEM

1. Weight

2. Cooling

3. Electrical Power
aa. Input Voltage
b. Input Power

4, Activation Time

Resolutdon

6. Scanning Rates
a. Lines
b. Frames

7. Video Bandwidth

~

8. Gray Scales

9. Illumination levels
10. Automatic Light Control Switch

a. "ALC" Position

b. '"OFF" Position

11. Opties -
a. Fixed Focal Length Lens

b. Variable Focal Length Lens
and View Finder

‘ 'FUNCTION and/or PARAMETERS
6.8 pounds maximum :

Not required

24 to 31 Vde
5.75 Watts
TBD

250 EIA Test Pattern Lines
(Electronic Industries Association)

320 Lines-per-Frame
10 Frames-per-Second

L0 to L00,000 Hz (3 db)
400 kHz to 500 kHz (43, =12 db)
20 db Roll - Off

S5 minimum (Black to white is positive
signal)

0.1 to 30 foot candles

Camera will operate in specification
over light levels in Item 8.

Camera will operate in specification
over light levels of 6.3 to 22 foot
eandles.

(20 Watt flourescent lamp &~ 4870 foot
candles)

80 degrees field of view and 25 to
90 inahes depth of view at lens
aperature of f2.

Adjustable from 20 to 80 millimeters
with £2.5 minimum aperature.

FEC/TSG - 162 (SEPT., 1967)
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TABLE 6-X. RENDEZVOUS RADAR TRANSPONDER AND ANTENNA

ITEM

‘FUNCTION and/Qr PARAMETERS

L. Weight
Cooling

3. Electrical Power
a. DC Voltage

b. Power

4., Activation Time
5. Receiver ‘

a. Type
b. Frequency

¢. Modulation

d. Dynamic Range
e. Acquisition

6. Transmitter

a. Tybe
b. Frequency
(1) Search

(2) Transpond
RF Output Power
d. Modulation

T. Mode Operation

a. Transponder

b. 8ignal Search

13.63 pounds

ECS SM Primary and/or Secondary Glycol
Loops.

25 to 31.5 Vde

70.5 Watts (Transponder)
14 Watts (Heater)

TBD Dl

Solid state coherent radar transponder

9832.8 MHz + 30 kHz Offset
by doppler + 49 kHz with maximum

3 sinusoidal tones (PM on carrier)

204.8 KHz + 0.0015%, 20 + 2 degrees
6.4 kHz + 0.0015%, 20 + 2 degrees
0.2 kHz 0.0015%, 24 + 2 degrees

-123 dbm to ~18 dbm at anténna
terminals.

.y
+

Acquires rendezvous radar in 1.3
seconds at -123 dbm or greater.

So0lid state coherent radar transponder

9792 MHz + 25 kHz and swept
+104 kHz mimimum.

240/241 times receive frequency.
Greater than 240 milliwatts

Received tones transponded with
modulation index same as received
except +L4 degree tolerance.

In operation.at all times a signal
is being received.

In operation when no 8ignal is being
received. Transmit frequency is swept
+104 kHz with a saw-tooth function

at 200 kHz rate. J

FEC/TSG - 162 (SEPT., 1967)
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TABLE 6-X.~ RENDEZVOUS RADAR TRANSPONDER AND ANTENKA & Concluded

ITEM

" 'FUNCTION a.c/or PARAMETERS

¢. Self Test

8. Display Outputs
a. AGC Monitor

b. ,Ffequenpy Lockup

c. RF Power
9. Range
a. Range Accuracy

~

b. Range Rate Accuracy

In operation whan selected by systems

-test switch S1, LEB 101. Test checks

receiver operaticn by inserting 40.8
MHz signal between mixer stage and
preamp input to first IF.

0 to 5 Vdc
0 + 0.4 Vdc (Bearch Mode) .
4.5 + 0.45 Vdc (Transponder Mode

2.5 + 0.4 Vdc
Between 50 feet and 400 n.mi.

200 Hz tone + 12,0LL4.7L feet
64 kHz tone + 425.22 feet

'204.8 kHz tone + 57.63 feet

0.25 percent or 1 foot per second
(which ever is greater) based on LM
Guidance Computer sampling period of
100 milliseconds.

FEC/TSG - 162 CSEPT., 1967)
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REV A, PCN 2

RECOVERY BEACON

ITEM

_ 'FUNCTION and/or PARAMETERS

1. Weight
Coolang

3. Electrical power
a. ZInput Voltage
b. Input Power

L. RF Output Power

5. XMT Frequency

Modulation

T. Interruption Cycle

2.7 pounds maximum

Not required

28 + L vac

6.88 Watts maximum averaged over
interruption cycle

3 Watts minimum during the ON time of
the interruption cycle

243 + 0.0126S MHz

Carrier is amplitude - modulated by
1 kHz square wave, 20 to LO percent.

Modulated carrier is present at the
output for 2 seconds and absent for
3 seconds. '

FEC/TSG - 162 (SEPT., 1967)
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'TABLE 6-~XII.- VHF SURVIVAL BEACON - TRANSCEIVER

ITEM

" 'FUNCTION and/or PARAMETERS

1. Weight 5 pounds maximum including battery
pack. _
2. Codling Not required
. Electrical
a. DC Voltage -30 Vdc and -20 Vdc from attachable
battery pack.
b. Power Battery pack life is 24 hours in
’ 100% beacon operation with 40% duty
cycle. g
4, Activation Time No appreciable warm-up period
. Receiver
a. Type Portable, VHF AM Beacon -
transceiver with integral
microphone, speaker, PTT pushbutton
battery and antenna.
v. Frequency 243 MHz
¢. Dynamic Range (Sensitivity) 7.5 microvolts at S+ N » 10 ab when
_ 30% modulated by 1 kHz.
d. Selectivity 6 db at fc * 1.5 MHz, 60 db at fo * 9
MHz
e. Audio Output 103 db SPL with 1000 microvolt input
6. Transmitter

a. Frequency

b. RF Qutput
(1) Beacon
(2) Voice

c. Modulation

(1) Beacon

(2) vVoice

243 MHz
(Short €ircuit protection)

2 Watts (0 hrs), 0.9 Watts (24 hrs)
1.4 Watts minimum (90% modulation)

1 kHz ,tone on carrier. Carrier duty-
cycle'is 2 * 0.2 seconds on and 3 %
0.3 seconds off.

0 - 90% from 300 to 3000 MHz

FEC/TSG - 162 (SEPT., 1967) 6-o
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TABLE 6-XIII.- ANTENNA SWITCH, S-BAND
ITEM "FUNCTION and/cr PARAMETERS
1. Weight 2.5 pounds
2. Cooling Not required

Electrical Power

a. Input Voltage

b. Input Power
L. Actuation Time

5. Mechanics

6. Isolation

23 to 30 Vde
12 Watts (For Omni Position)
150 milliseconds maximum

Non-latching, S5-positiops« break-
before-make.

4O db minimum between RR lines

FEC/TSG - 162 (SEPT., 1967)

6-30

“71440<

pP-2



* . : CSM 101

REVAA
TABLE 6-XIV ANTENNA SWITCH, VHF
ITEM "~ 'FUNCTION and/or PARAMETERS
1. Weight © _0.75 pounds maximum
Cooling ‘ Not required
3. Electrical Power
a. Input Voltage None - Manual Switch
b. Input PBwer None - Manual Switch
4. Actuation Time Not applicable
5. Mechanics ‘ Manual, 3-position, make-before-
bresk :
6. Isolation : L0 db minimum between RF lines
t
FEC/TSG - 162 CSEPT., 1967) 6-31
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TABLE 6-XV.- ANTENNA, S-BAND OMNI

ITEM

" 'FUNCTION and/or PARAMETERS

Type
Frequency -

Gain

Pdlarization

Coverage

Power Rating

Helix in loaded cavity

2100 MHz to 2300 MHz

Greater than -3 db relative to
isotropic source between 8 >L5° and
8 >145° (See Coverage)

Right-hand circular

The following coverage is applicable
with sequential selection of the
four antennas:

¥GAIN SOLID ANGLE

> -3 db between 0 = 45° and 1L45°
> =20 db between 0 15° and 165°
> -2k db petween 6 10° and 170°

GAIN WILL BE LESS THAN -24 db for
cones, with solid angles of 20 degrees
at the spacecraft nose and SPS

nozzel.

¥Applicable for @ = 0° to 360°
15 Watts of CW RF

L

FEC/TSG - 162 (SEPT., 1967)
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TABLE 6-XVI.- ANTENNA, VHF SCIMIZAR
ITEM ~~ 'FUNCTION and/or PARAMETERS
1. Type Scimitar blade - one inch thick cover

2. Frequency

3. Gain

k., Polarization

5. Coverage

6. Power Rating

for thermal protection.
225 MHz to LS50 MHz

Greater than -3 db (On axis)
Relgtive to isotropic source.

Slant Linear

Each antenna covers a hemisphere,
approximateély full coverage
obtainable with antenna«Stlection.

50 Watts average

FEC/TSG - 162 (SEPT., 1967)
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TABLE 6-XVII.- ANTENNA, VHF RECOVERY

ITEM ‘ - " 'FUNCTiON and/or PARAMETERS

1. Type . ' 10 inch erzctible tape

2. Freguency . . 243 MHz tuned

3. Gain. +6 db with respect to isotropic
source, -18 db null

L, Polarization ' Vertical

5. Coverage +70 degree elevation
360 degrees azimuth

6. Power Rating ‘ 50 Watts continuous

FEC/TSG - 162 CSEPT., 1967) 6-34
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TABLE 6-XVIII.- ANTENNA, RENDEZVOUS RADAR TRALSPONDER

. ITEM ' " 'FUNCTION end/or PARAMETERS ]
Type - Open ended waveguide
Frequency - v9782 MHz to 9802 MHz (XMT)
9822 MHz to 0842 MHz (RCV)
3. Gain ‘ Greater than 0 db sbove isotropic sourd
4, Polarization Linear
5. Coverage Gain is maintained over solid angle

of 160 degrees (X-axis) by 105 degrees
(axis at right angle to X-axis)

FEC/TSG - 162 CSEPT., 1967) 635
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7.4 INSTRUMENTATION SYSTEM NOTES

T.4.1 PCM Signal Capabilities
Each analog and digital input to the PCM =quipment is assigned to a

channel and given a channel code number. A fixed program is provided
for HBR and for LBR sampling. In HBR, all inputs will be sampled at
least once during a subframe at sampling rates from 1 s/s to 200 s/s.
In LBR, only selected inputs will be sampled during a subframe at a
sample rate of 1 s/s (except channel codes 51DS1 [AGC parameters] and
51DP2 [UDL validity], which will be sampled at 10 s/s). The sampling
sequence for HBR and for LBR are shown in the HBR format and LBR format
respectively.
In the HBR mode the PCM equipment is capable of handling the
following input signals:
A. High Level Analog (0-5 Vdc) - 365 channels (4 at 200 s/s, 16 at
100 s/s, 15 at 50 s/s, 180 at 10 s/s, and 150 at 1 s/s).
B. Parallel Digital - 1 - 16 bit channel at 200 s/s
1 - 8 bit channel at 50 s/s
1 - 32 bit channel at 10 s/s

31 - 8 bit channel at 10 s/s
C. Serial Digital - 1 - 40 bit channel at 50 s/s
In the LBR mode the PCM equipment is capable of handling the
following input signals:
A. High Level Analog (0-5 Vdc) - 100 channels at 1 s/s (these
channels are not necessarily the same as the HBR 1 s/s channels).
B. Parallel Digital - 1 - 32 bit channel at 1 s/s
| 1 - 8 bit channel at 10 s/s
29 - 8 bit channel at 1 s/s
C. Serial Digital - 1 - 40 bit channel at 10 s/s
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7.4.2 PCM Telemetry Formats

The HBR format, shown on Drawing 7.2, gives .the bit stream
word and prime frame location for each channel. The 128 word blocks
meke up a prime frame. A 200 s/s channel will appear in 4 word blocks,
a 100 s/s channel will appear in 2 word blocks and a 50 s/s channel will
appear in 1 word block in each prime frame. The 10 s/s channels will
appear in every fifth prime frame. The 1 s/s channels will appear in
only one prime frame. Prime frame locations are given in the word blocks
by the following code:

A. A - All prime frames

B. B - Prime frames 1, 6, 11, 16....46

C. C - Prime frames 2, 7, 12, 17....47

D. D - Prime frames 3, 8, 13, 18....48.

E. E - Prime frames 4, 9, 14, 19....49

F. F - Prime frames 5, 10, 15, 20....50

G. 1,2, 3,....50 - Prime frames 1, 2, 3....50.

The LBR format gives the word location (1 through 200) of each

channel appearing in the LBR bit stream.

T.4.3 Programer
The programer maintains primary control of all functioning units

of the PCM equipment. It uses CTE or internal clock pulses to generate

gating and control signals for sampling and processing data.

T.4.4 Analog Data
Each analog data input is connected to an analog gate. The analog

gates are grouped in matrix combinations, basically arranged such that
five channel inputs (columns) are provided per row with multiple rows
used to form the desired matrices. The five analog gates in each column
utilize a common Sequencer Gate (SG). Drawing 7.2 shows the matrix
combinations used for analog signals. A row command and a column command
must both be present for an analog gate to transfer the data signal via

the sequencer gate and high-speed gate to an analog-coder.

-6
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The selected coder uses a successive approximation technique to code
the analog 0 to 5 Vdc signal into an 8-bit binary coded word. This 8-bit
word is fed to the digital multiplexer where it is transferred to the

output shift register when the coder gate is interrogated.

T7.4.5 Parallel Digital Data

Each parallel digital (or event) signal is connected to a gate in
the digital multiplexer. When the digital multiplexer gate is interro-
gated, the output shift register will be loaded with a "1" if the input
signal is greater than 3.5 Vdc or if the input is open circuited. The
output shift register will remain a zero provided the input signal

is less than 0.5 Vde and the input impedance is less than 5K ohms.;;

7.4.6 PCM Telemetry Parameters
Tables 7-1 through 7-14 1list the PCM telemetry parameters that

will be available for real-time analysis. Analog parameters recorded
on the flight qualification recorder and the data storage equipment are
not listed. Also, onboard display and GSE parameters are not listed.
Information on parameters not listed is available in the Apollo Baseline
Master Measurements list and/or the Apollo Instrumentation Equipment
List for Spacecraft 101.

7.4.6.1 Column Definitions for Tables 7-1 through 7-1k
A. Column 1 ~ Meas ID

The Measurement ID consists of seven characters:
Two letters follow by four numbers and one letter.
1. Module Code

The first letter designates the measurement location

by module.

a. A - ADAPTER

b. B - BOOSTER

¢. C - COMMAND MODULE

d. L - LAUNCH ESCAPE TOWER
e. S - SERVICE MODULE

=7
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2. TFunctional Subsystem Code
The second letter denotes the subsystem wherein the
measurement originates.
a. A - STRUCTURES
- ELECTRICAL POWER
- MASTER EVENTS SEQUENCE CONTROLLER
- EARTH LANDING SEQUENCE CONTROLLER
- ENVIRONMENTAL CONTROL
—~ GUIDANCE & NAVIGATION
- STABILIZATION & CONTROL
CREW EQUIPMENT
- FLIGHT TECHNOLOGY
- SCIENTIFIC EQUIPMENT
- SERVICE PROPULSION
~ REACTION CONTROL
- L/V EMERGENCY DETECTION
T - COMMUNICATIONS & INSTRUMENTATION

o

a0

5om o+ 0

[,
)T >« Iy o IR o B S -V R = = S © B =3 T <3 B = B @
|

B B R &

3. Discrete Number
Characters three through six are discrete numbers listed
sequentially within each subsystem.

Column 2 - Meas Description

The measurement description is a brief, definitive title

given to each measurement. ©Standard abbreviations are

used, where applicable.

Column 3 -~ T

The telemetry column contains two characters. The first

character indicates the type of signal measured as follows:
H

High level analog
Event (one bit)

E
D - Digital word (more than one bit)
S

Serial digital word (more than one bit)

7-8
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The second character indicates the telemetry format as
follows:

1 - HBR format only

2 - HBR and LBR formats

Column 4 - Chan Code

The channel code contains information giving the high

bit rate (HBR) sample rate, the type of parameter measure-
ment (analog, digital, etc.), and the channel code number
associated with that type of measurement.

EXAMPLE :

2 2 A 1

l—CHANNEL CODE NUMBER
A-ANALOG, HIGH LEVEL (0-5 Vdc)
DP-DIGITAL, PARALLEL
DS-DIGITAL, SERIAL
E-EVENT

NUMBER OF ZEROS FOLLOWING FIRS"
DIGIT IN HBR SAMPLE RATE

FIRST DIGIT/IN HBR SAMPLE RATE

Colum 5 - Data Range

The data range column indicates the total PCM range of

the parameter. For bilevel parameters a PCM "one" state
will be listed under HIGH and a PCM "zero" state will

be listed under LOW.

Column 6 - Inst Bus

The instrumentation bus column will indicate the power
source for a parsmeter. Some measurements are sensed and,
or signal conditioned within a particular system using
that systems' power and will be indicated by EPS, LES, EDS,

. BCS, G&N, S&C, SPS, C&W, AND C&I.



CSM
S/C-101

The instrumentation system distributes +28Vde power
directly to certain sensors and signal conditioners.

These instrumentation power buses are shown on Drawing T.1
and are drsignated.

Vl - CM ESS INST BUS PWR FROM RHEB PNL 276-CB1.

V2 - CM ESS INST BUS PWR FROM RHEB PNL 276-CB2

V3S - SM ESS INST BUS PWR FROM RHEB PNL 276-CB3,

VhS - SM ESS INST BUS PWR FROM RHEB PNL 276-CBk.

V5 - CM NON ESS INST BUS PWR FROM RHEB PNL 277-CBS.
V6 - CM NCON ESS INST BUS PWR FROM RHEB PNI 277-CB6.
VT - CM NON ESS INST BUS PWEK FROM RHEB PNL 277-CBT,
V8 - CM NON ESS INST BUS PWR FRCM RHEB PNL 277-CBS8
VBS - SM NON ESS INST BUS PWR FROM RHEB PNL 277-CBS8.
V., - CM NON ESS INST BUS PWR FROM RHEB PNL 27T7-CB9.

9
V.., - CM NON ESS INST BUS PWR FROM RHEB PNL 27T7-CB10O

Véz - SCE PWR REQ'D FOR SIGNAL CONDITIONING (+20, -20,
and/or +10Vdc),

VSCS ~ SCE CM +5Vdc PWR.

Column 7 - Sig Cond

The signal conditioner column uses the following code to

indicate the type of SCE module that is used to condition

the signal.

AA - dc Active Attenusator

DA - dc Differential Amplifier

DBA - dc Differential Bridge Amplifier

AC - ac to dc Converter

PD - Bi-phase Demodulator

FD -~ Frequency Demodulator

7-10
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Column 8 - Pwr Rqmts
The PWR requirement column gives dc power required for signal
conditioner and sensor unless otherwise indicated. The
power may or may not include onboard display requirements
depending on whether the display is driven directly from
the sig cond or not.
Column 9 - 0. B. Displ
The following acronyms and ¥ indicate the type of onboard
display used for parameters that appear both onboard and in
the PCM bit stream.
¥ - Displayed on C&W System
M - Displayed on Meter
SM - Displayed on Selectable Meter
L - Displayed on Lamp Indicator
TB - Displayed on Talk Back (FLAG)
STB - Displayed on Selectable Talk Back (FLAG)
SMB - Displayed on Selectable Meter and Talk Back
Colum 10 - Sig Dist
The following acronyms indicate common circuit characteristics
of the PCM parameters being displayed to the crew.
CS - Common Signal Drives Display and PCM
SS - Separate Signal Drives Display and PCM
TSC = Common Sensor but PCM is Signal Conditioned
Column 11 - DWG CSMSH
This column will reference the CSMSH drawing for system

informatiocn.

P-1
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SCS SIGNAL AND POWER CODE
(REF DWG 8.3 ZONE B/6)

CODE TYPE OF POWER
01 27.5 VDC
02 +20 VDC
03 10 VAC
oL 2.2 KHz
05 25 VAC
06 +15 VDC
o7 +1k.5 VDC
08 400 Hz SPIN MOTOR POWER
09 26 VAC L00O Hz REFERENCE
10 1k vDC
11 13 VDC
12 -15 VDC
13 +20 VDC
1L +32 VDC
15 28 VDC
M 400 Hz 26 V BUS 1 SWITCH 3 OR
800 Hz O PHASE IMU
N 400 Hz 26 VAC BUS 2 SWITCH 3
OR 800 Hz O PHASE IMU
P 400 Hz 26 VAC BUS 2 SWITCH 3
OR 400 Hz 26 VAC BUS 1 SWITCH
6 OR 800 Hz O PHASE IMU
16 +X TRANSLATION
17 -X TRANSLATION
18 +Y TRANSLATION
19 -Y TRANSLATION
20 +7 TRANSLATION
21 -7 TRANSLATION
22 PITCH RATE COMMAND
23 YAW RATE COMMAND
24 ROLL RATE COMMAND
25 PITCH MIN IMP
26 YAW MIN IMP
27 ROLL MIN IMP
28 PITCH DIRECT
29 YAW DIRECT
30 ROLL DIRECT
31 SCS LOGIC BUS 1
32 SCS LOGIC BUS 2
33 SCS LOGIC BUS 3

8-3

ﬁ.4161<

CODE

3k
35
36

37
38
39

40
b1
L2

L3

Ly
L5
L6
L7
L8

L9
50
51
52
53
Sk
55
56
o1
58
59
60
61
R

S
T

62

REV A

TYPE OF POWER

SCS LOGIC BUS 4

-4 vDC

TRANSLATION CONTROL
CLOCKWISE

SCS CONTROL MODE

RCS ERROR

GA1l AC RATE OR
ATTITUDE ERROR

GA2 AC RATE

DC RATE

ENGINE ON WITH 1
SECOND DELAYED OFF

ENGINE ON/OFF 1 SECOND
DELAY

MODE SELECTED SCS

PITCH GYRO UNCAGE

YAW GYRO UNCAGE

ROLL GYRO UNCAGE

SIG COND POWER +15.0,
~2.5 AND -10 VDC

115 V 400 Hz PHASE A

MODE SELECTED CMC

PITCH AUTO CNTL DISABLE

YAW AUTO CNTL DISABLE

ROLL AUTO CNTL DISABLE

PITCH ACCEL CMD ENABLE

YAW ACCEL CMD ENABLE

ROLL ACCEL CMD ENABLE

DIRECT ULLAGE PITCH JETS

DIRECT ULLAGE YAW JETS

.05g OFF

GDC EULER

.05g ON

400/800 CPS OUT PHASE
FDAI #1 RESOLVER SIG DEMOD

400/800 CPS OUT PHASE
FDAI #2 RESOLVER SIG DEMOD

FDAI 1 & 2 PYR RATE DEMOD
REF VOLTAGE

115 V L00 Hz




CsM 101

REV A
NEW PAGE
S/C 101 CMC INPUT/OUTPUT CHANNELS ON TELEMETRY
OUTPUT INPUT
8
| CHANNEL
!
s 11 12 13 14 30 31 32 33
WD91a WD91b | wp92a | WD92 | wp93a WwD93b | wp94a | wp9ab
1 1SS 0cDU sS4 +P 4P
WARN ZERO ULLAGE RHC MIC
) comp OEPCT RCS -p -p
ACTV EN XFER RHC MIC
5 uPL SPS +Y +Y
ACTV READY RHC MIC
TEMP | -coAR s4 -y -y
4 CAUT ALGN SP/ABT RHC MIC
s KEY IcDU cme R 4R
REL ZERO L/0 RHC MIC
IMU
BL Gy R R
6 FLASH Eﬁ INLINK | ENABLE RHC MIC
; OPR o SGEYL 0CDU +X
ERR ORD x FAIL TRANS
8 Ve SEL -X
ENABLE peo TRANS
o TST VB S IMU +Y
CONN TK/EN o OPER TRANS
10 CAUT ZERO TST 3% SAT -y g’;/l
REST oPT ALARM ACT TAKO TRANS BLx
1 D(')S EN CDDRU MU 4z LM uPL
STBY CAGE TRANS | ATTACH | FAST
DAC S
. RiT CDDRU icDU -z DNL
31A ? FAIL TRANS FAST
RST DR
ENG S-IVB MU PIPA
13 ON INJ T cou FaiL |FREE/AUTO FAIL
31B z
; RST DR 1SS
14 SCIXB T coU TN |HOLD/AUTO| PROCEED \A(/:A'\V:QCN
32 Y ON
EN EN DR
15 En = cbu MU A/P 0SC
RUer RUer % TEMP CONT ALARM

* GYRO SELECT

AB GYRO
00 -
01 X
10 Y
11 z

162<"




CsM 101

: REV A
% CSM 101 ALARM CODES NEW PAGE
ALARM CODE PROGRAM ALARM IS ON
(OCTAL) ACTION REQUIRED FOR DISPLAY DESCRIPT ION
110 VO5SNOOE FOR DISPLAY MARK REJECT WITH NO EFFECT (NO MARK IS
REJECTED, EITHER PREVIOUS MARKS HAVE
BEEN ACCEPTED OR NONE RECEIVED).
112 VOSNO9E FOR DISPLAY MARK REJECT WITH MARK SYSTEM NOT IS USE.
113 VO5SNOQE FOR DISPLAY PROGRAM INTERRUPT #6 HAS OCCURRED WITH
CHANNEL 16 = 0. CHANNEL 16 MONITORS
MARK, MARK REJECT AND NAV DSKY KEYBOARD.
114 VO5SNO9E FOR DISPLAY OPTICS MARK RECEIVED WITH ALL REQUESTED
MARKS ALREADY PROCESSED.
115 VOSNO9E FOR DISPLAY OPTICS MODE SWITCH NOT IN COMPUTER POSI-
TION WITH OPTICS DRIVE REQUEST MADE
(VHIN9LED.
116 VO5NO9E FOR DISPLAY OPTICS MODE SWITCH MOVED FROM ZERO BEFORE
MINIMWM TIME EXPIRES (16.2 SEC).
117 VOSNO9E FOR DISPLAY OPTICS NOT AVAILABLE FOR DRIVING WHEN
DRIVE REQUEST RECEIVED (V4INIIE).
120 VOSNO9E FOR DISPLAY OPTICS DRIVE REQUEST (VLIN9IE) WITH
OPTICS NOT PREVIOUSLY ZEROED.
121 VOSNOSE FOR DISPLAY IMU CDU CHANGE EXCESSIVE AFTER A MARK.
122 VOSNO9E FOR DISPLAY OPTICS MARK RECEIVED WITH MARK SYSTEM
NOT IN USE.
205 VOSNOYE FOR DISPLAY ACCELEROMETER SATURATED DURING SERVICER
ROUTINE MONITOR (6400 PULSES IN 2 SEC).
206 VOSNO9E FOR DISPLAY REQUEST FOR IMU CDU ZERO REJECTED SINCE
IMU IN COARSE ALIGN DUE TO GIMBAL LOCK.
207 VOSNO9E FOR DISPLAY ISS TURN ON REQUEST NOT PRESENT FOR THE
REQUIRED 90 SEC PERIOD.
210 VO5NO9E FOR DISPLAY IMU NOT OPERATING WHEN IMU CDU ZEROING
REQUEST IS RECEIVED.
211 VOSNO9E FOR DISPLAY EXCESSIVE ANGLE ERROR BETWEEN DESIRED
AND ACTUAL CDU AFTER COARSE ALIGN
COMPLETED.
212 VOSNOOE FOR DISPLAY PIPA FAIL HAS OCCURRED WITH PIPA'S NOT
IN USE.
213 VOSNO9E FOR DISPLAY 1SS TURN ON REQUESTED WITH IMU OPERATE
SIGNAL NOT PRESENT.
214 VOSNOQE FOR DISPLAY PROGRAM IS USING THE IMU WHEN THE IMU

IS OFF.

b 163<
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CsMm 101

REV A
CSM 101 ALARM CODES - CONTINUED NEW PAGE
ALARM CODE PROGRAM ALARM IS ON
(OCTAL) ACTION REQUIRED FOR DISPLAY DESCRIPTICN
215 AUTO DISPLAY PREFERRED IMU ORIENTATION SELECTED BUT
VO5NO9 FLASHING NOT AVAILABLE.
217 VOSNO9E FOR DISPLAY ERROR RETURN FROM ROUTINE GENERALLY
IMUSTALL'".
401 VOSNOQE FOR DISPLAY COMPUTED MIDDLE GIMBAL ANGLE EXCEEDS
60° OR DESIRED FINAL MIDDLE GIMBAL
ANGLE EXCEEDS 59.5° FOR AN ATTITUDE
MANEUVER. '
LO4 AUTO DISPLAY PRIORITY ALARM. NOT TRACKING LM AND
VO5NO9 FLASHING TARGET IS OUTSIDE THE FIELD OF VIEW.
405 AUTO DISPLAY TWO STARS ARE NOT AVAILABLE.
VOS5NO9 FLASHING
406 VO5NOSE FOR DISPLAY START OF REND TRACK PROCEDURE (V57E)D
REJECTED SINCE P20 NOT RUNNING AND/OR
FWl BIT 5 = 0.
407 VO5NOOE FOR DISPLAY TARGET OUT OF FIELD OF VIEW SO NO OPTICS
TRUNNION DRIVE IS DONE. NOT GENERATED
IF ALARM 404 EXISTS. :
421 VO5NOQE FOR DISPLAY OVERFLOW IN THE ORBITAL INTEGRATION
PACKAGE HAS OCCURRED.
607 AUTO DISPLAY ERROR RETURN FROM LAMBERT ROUTINE
VO5N09 FLASHING (SATISFACTORY CONVERGENCE NOT ACHIEVED).
607 VO5NOQE FOR DISPLAY ERROR RETURN FROM LAMBERT ROUTINE PRO-
GRAMS TRANSFERS TO P0O.
611 AUTO DISPLAY NO Tig FOR GIVEN ELEVATION ANGLE,
VO5NO9 FLASHING
700 VO5NO9E FOR DISPLAY STATE VECTOR UPDATE CHANGE EXCEEDS
MAX IMUM.
1102 VO5NO9E FOR DISPLAY FAILURE IN COMPUTER SELF-CHECK HAS
OCCURRED.
1103 RESTART ON ILLEGAL STEP HAS BEEN EXECUTED IN
VO5NO9E FOR DISPLAY COMPUTER PROGRAM,
1104 RESTART ON TOO MANY JOBS WAITING IN JOB DELAY
/ VO5NOSE FOR DISPLAY ROUT INE.
1105 VOSNOSE FOR DISPLAY DOWNLINK RATE IS TOO FAST.
1106 VOSNO9E FOR DISPLAY UPLINK RATE IS TOO FAST.
1107 VOSNO9E FOR DISPLAY RESTART PHASE TABLE ENTRIES DISAGREE.
1110 VOSNO9E FOR DISPLAY RESTART WITH NO ACTIVE RESTART GROUPS.

164<
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CsM 101

_ REV A
CSM 101 ALARM CODES - CONTINUED NEW PAGE
ALARM CODE PROGRAM ALARM IS ON
(OCTAL) ACTION REQUIRED FOR DISPLAY DESCRIPTION
1201 RESTART ON NO VAC AREAS ARE AVAILABLE.
VOSNO9E FOR DISPLAY :
1202 RESTART ON NO JOB REGISTER SETS AVAILABLE,
VOSNO9E FOR DISPLAY
1203 RESTART ON NEW TASK CANNOT BE SUCCESSFULLY
VOSNO9E FOR DISPLAY INSERTED INTO WAITLIST.
1206 RESTART ON DISPLAY SYSTEM ADDRESS BUFFERS ARE FULL,
VOSNO9E FOR DISPLAY HENCE ANOTHER JOB CANNOT BE ACCOMMODATED.
1207 RESTART ON NO VAC AREA AVAILABLE FOR SEXTANT MARKS.
VO5NO9E FOR DISPLAY
1210 RESTART ON JOB ALREADY WAITING IN A PARTICULAR
VO5NOSE FOR DISPLAY "STALL' ROUTINE, HENCE ANOTHER JOB
CANNOT BE ACCOMMODATED.
1211 RESTART ON OPTICS USE NOT ALLOWED WITH EXTENDED
VO5NO9E FOR DISPLAY VERB BEING PERFORMED,
1301 RESTART ON ARC COSINE OR ARC SINE ARGUMENT TQO BIG.
VO5NO9E FOR DISPLAY
1302 RESTART ON SQUARE ROOT ARGUMENT TOO NEGATIVE.
VO5NO9E FOR DISPLAY
1401 VO5NOYE FOR DISPLAY TEST INDEX TOO LARGE IN TEXT PROGRAM
ve7).
1402 VOSNOYE FOR DISPLAY TLLEGAL QUANTITY LOADED IN JET OR
ENGINE TEST PROGRAM (V67).
1403 VOSNOGE FOR DISPLAY ILLEGAL QUANTITY LOADED IN SATURN OR
SPS STEERING TEST PROGRAM (V67).
1404 VO5NOYE FOR DISPLAY ILLEGAL RESPONSE TO REQUEST TO PERFORM
CHECKLIST 4018, 4028, 4038 IN TEST
PROGRAM (V67).
1405 VO5NO9E FOR DISPLAY IMU CDU'S BUSY DURING SATURN STEERING
TEST PROGRAM (V67).
1407 VO5NOOSE FOR DISPLAY Vg'S ARE INCREASING.
1410 VO5NO9E FOR DISPLAY THRUST TOO LOW FOR CROSS PRODUCT STEER-
ING (AVNOW MUST BE ;.75 AVLAST).
1411 VO5NOQE FOR DISPLAY IMPROPER RESULTS FROM GYRO SCALE FACTOR
TEST.
1412 VOSNO9E FOR DISPLAY BAD DRIVE OF XCDU IN TEST.
1413 VO5SNO9E FOR DISPLAY BAD DRIVE OF YCDU IN TEST.

A¥65<



CsM 101

CSM 101 ALARM CODES - CONCLUDED REV A

ALARM CODE PROGRAM ALARM IS ON
(OCTAL) ACTION REQUIRED FOR DISPLAY
1414 VOSNO9E FOR DISPLAY
1426 AUTO DISPLAY
VO5NOY FLASHING -
1427 AUTO DISPLAY
VO5N09 FLASHING
1430 RESTART ON
, VO5NOYE FOR DISPLAY
1501 RESTART ON
VOSNOOE FOR DISPLAY
1502 RESTART ON
VOSNO9E FOR DISPLAY
1520 VOSNO9E FOR DISPLAY
1600 VOSNOGE FOR DISPLAY
1601 VOSNOOE FOR DISPLAY
1602 VOSNOOE FOR DISPLAY
1703 AUTO DISPLAY
VOSNO9 FLASHING
1704 VOSNOQE FOR DISPLAY
1705 VOSNO9E FOR DISPLAY

NEW PAGE

DESCRIPTION
BAD DRIVE OF ZCDU IN TEST.
IMU ORIENTATION UNSATISFACTORY FOR
ENTRY (PROGRAM WAITS 10 SEC THEN
PROCEEDS).
IMU ORIENTATION REVERSED FOR ENTRY, SO
BALL READS 0° IN ROLL FOR LIFT DOWN
(PROGRAM WAITS 10 SEC THEN PROCEEDS).

COMPUTED ANGLES YIELD GIMBAL LOCK IN
A TEST PROGRAM.

DISPLAY SYSTEM ALARM.
ILLEGAL REQUEST FOR FLASHING DISPLAY.
MAJOR MODE CHANGE (V37) CANNOT BE

ACCEPTED.

OVERFLOW DURING COMPUTATION OF GYRO
DRIFT HAS OCCURRED (DURIMG TEST PROGRAM).

ERROR RETURN FROM GYRO TCRQUEING, LCURIMNG
TEST PROGRAM OR DURING PULSE TORQUEIMG
OF AZIMUTH CHANGE CINITIATED BY V78).
ERROR RETURN FROM OPTICS DURING P03.
LESS THAN 45 SEC REMAINIMNG TO IGNITION
GNC AUTO MODE NOT SELECTED DURING REND
AND TRACKING PROGRAMS.

RHC IN CONTROL OF CSM-RCS DAP DURING

REND AND TRACKING PROGRAMS (FWl BIT
14 = 1),

166=yyies !



CsM 101
REV A
NEW PAGE

. COAST AND ALIGN
TRANSMITTED IN PROGRAMS 00,01,02,03,05,06,07,11,51,52,53, 54

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
1A COAST AND ALIGN LIST ID (00123)g INDICATES COAST AND ALIGN LIST BEING XMITTED
1B SYNC BITS (77340)8 INDICATES DATA TO FOLLOW
27 R X COMPONENT OF VEHICLE
28 X POSITION VECTOR
A R, Y COMPONENT OF VEHICLE
38 POSITION VECTOR
LA R 7 COMPONENT OF VEHICLE
48 Z POSITION VECTOR
5A v X COMPONENT OF VEHICLE CSM VEHICLE
58 X VELOCITY VECTOR STATE VECTOR
6A v Y COMPONENT OF VEHICLE AND TIME
6B Y VELOCITY VECTOR :
7A v 7 COMPONENT OF VEHICLE
7B z VELOCITY VECTOR
8A T TIME TAG_FOR
8B SV R ANDV
oA REDOCTR INDICATES THE NUMBER OF RESTARTS THAT HAVE OCCURRED

SINCE THE LAST FRESH START (V36E)
FINAL DESIRED XCDU

9B THETAD ANGLE FINAL DESIRED CDU ANGLES DURING COARSE ALIGN OR
L0A THETAp FINAL DESIRED YCDU ATTITUDE MANEUVERS. PREFERRED ATTITUDE DURING

ANGLE ORBITAL NAVIGATION (P20) AND AUTO OPTICS POSITIONING.

FINAL DESIRED ZCDU INDICATE REORIENTATION ANGLES DURING ENTRY (P62).

108 THETAD

ANGLE
11A MEASURED
118 ADOTy BODY RATES
12A ABOUT CONTROL
128 ADOT, AXES ANY TIME
13A RCS DAP IS ON
138 ADOT, FW6,BIT 1520, 14=1
14A RSPRREC VALVE OF DOWNRANGE RECOVERY
148 : RANGE ERROR (COMPUTED EVERY 2 SEC IN P11, AFTER BURN

IN P40 AND P41, AND IN V82E)
15A HAPO ALTITUDE OF APOGEE CCOMPUTED EVERY 2 SEC IN P11l OR
158 ONCE WITH V82E)
16A ALTITUDE OF PERIGEE (COMPUTED WITH ALTITUDE OF APOGEE
HPER

168 [HAPO])
17A
178 SPARE




CsM 101
REV A
NEW PAGE

COAST AND ALIGN - Continued
TRANSMITTED IN PROGRAMS 090,01,02,03,05,06,07,11,51,53, 54

WORD NO, DESCRIPTIOM REAL-TIME SIGNIFICANCE
18A MTPER TIME OF PERIGEE ALTITUDE (COMPUTED WITH ALTITUDE OF
188 PERIGEE)
STAR SERIAL NUMBER MULTIPLIED BY 6. IN P51 AND P53
19A BESTI INDICATES FIRST STAR USED. IN P52 AND P54 INDICATES
2ND STAR SELECTED.
STAR SERTAL NUMBER MULTIPLIED BY 6. IN P51 AND P53
198 BESTJ INDICATES 2ND STAR USED. IN P52 AND P54 INDICATES
IND STAR SELECTED.
ggg\ STARSAV1, UNIT STAR VECTOR IN STABLE MEMBER COORDINATES.
21A COORDINATES OF BEST I IN P51 AND P53.
718 STARSAV1, COORDINATES OF BEST J IN P52 AND P5..
29A DATA VALID IN P51 THROUGH P54 ONLY.
298 STARSAV1,
g;g STARSAV2, UNIT STAR VECTOR IN STABLE MEMBER COORDINATES.
2t COORDINATES OF BEST J IN P51 AND P53.
A STARSAVZ,, COORDINATES OF BEST 1 IN P52 AND PS5k,
25A DATA VALID IN P51 THROUGH P54 ONLY.
258 STARSAVZ,
26A "
g?i X UNIT VECT™R OF
278 X, X STABLE MEMBER IN
28A REFERENCE COORDINATES
X
288 z REFSMMAT
29A v
§gi X UNIT VECTOR OF
208 Yy Y STABLE MEMBER IN
31A REFERENCE COORDINATES
318 7
37A SPARE
VALUE OF RETURN ADDRESS INFORMATION FOR LAST
28 LSH
’ CADRF REQUESTED PRIORITY DISPLAY (Fwh BIT 14=1)
IF RCS DAP IS ON (FW6 BIT 15=0, BIT 14=1) SET TO -0
33A CHANTEMP (77778) UNTIL MIN IMPULSE CONTROLLER IS USED (CHAN 31
BIT 14=0) THEN = CHAN 32
INTERMEDIATE ATTITUDE ERRORS COMPUTED DURING CSM RCS
338 ERRORxX DAP (NAP FOLLOWING ERRORS). ERRORS IN CONTROL CO-
34A ERRORY ORDINATES AND ARE LOADED INTO AK'S FOR FDAI MEEDLES
34B ERRORZ WHEN F¥0 BIT 9=0 (FRESH START OP. V61E SETS FWO

BIT 9=0).

~




CsMm 101
REV A
NEW PAGE

COAST AND ALIGN - Continued

TRANSMITTED IN PROGRAMS 00,01,02,03,05,06,67.11,51,52,53, 54

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
35A OPTMODES CONTROLS PERFORMANCE OF OPTICS FUNCTIONS
BITS 15-11 - NOT ASSIGNED - SHOULD BE 0
BIT 10=1 - OPTICS HAS BEEN ZEROED SINCE LAST FRESH
START OR RESTART. GENERATES ALARM (120)g
IF OPTICS DRIVE IS ATTEMPTED WITH BIT=0.
BIT 9 - SET TO ONE WHEN OPTICS SWITCHED FROM COM-
PUTER MODE TO SOME OTHER MODE (MANUAL OR
ZERO). SET TO ZERO BY FRESH START.
BIT § - NOT ASSIGNED SHOULD BE 0.
BIT 7 - LAST SAMPLED VALUE OF CHANNEL 30 BIT 7
(OPTICS CDU FAIL). GENERATES TRACKER
ALARM (DSPTAB 11 BIT 8=1) IF THIS BIT GOES
FROM 1 TO 0 PROVIDED BIT 2 OF OPTMODES
= 0. SET TO ONE BY FRESH START OR
- RESTART.
BIT 6 - NOT ASSIGNED SHOULD BE 0.
BIT 5 - LAST SAMPLED VALUE OF CHANNEL 33 BIT 5
(0 = OPTICS MODE SWITCH IN COMPUTER).
BIT &4 - LAST SAMPLED VALUE OF CHANNEL 33 BIT 4
(0 = OPTICS MODE SWITCH IN ZERO) IF BIT
5 AND BIT 4 OF OPTMODES = 1, THE MANUAL
MODE 1S SELECTED.
BIT 3 - SET TO ONE WHEN OPTICS MODE SWITCH SET
TO ZERO. REMAINS ONE FOR 16.2 SECONDS
(OPTICS ZEROING DELAYD. IF MODE SWITCH
IS TAKEN QUT OF ZERO DURING 16.2 SECONDS
ALARM (1168 IS GENERATED.
BIT 2 - BIT SET TO ONE TO INHIBIT ANY TRACKER
ALARMS DURING OPTICS ZEROING
DELAY.
BIT 1 = BIT SET TO ONE TO INDICATE OPTICS
ZEROING DELAY WILL COMPLETE IN .4 SEC
INHIBITS ALARM (116)g.
358 HOLDFLAG USED TO DETERMINE NATURE OF ATTITUDE HOLD CONTROL IN
CSM RCS DAP. IF >+0 PERFORM ATTITUDE HOLD ASOUT AMGLES
CONTAINED IN CDU INPUT COUNTERS (PRESENT IMJ ANGLES),
IF = +0 ATTITUDE HOLD ABOUT EXISTING REFERENCE, IF
<+0 AUTOMATIC STEERING TO BE PERFORMED.
36A CADRFLGH + 1 VALUE OF RETURN ADDRESS INFORMATION FOR LAST
REQUESTED MARK
368 CADRFLSH + 2 VALUE OF RETURN ADDRESS INFORMATION FOR LAST NORMAL
DISPLAY REQUESTED.
37A CUS OPTICS SHAFT ANGLE, READS SHAFT CDU READ COUNTER
= Ee X, Y, AND Z PIPA INPUT COUNTERS. ZEROED AT THE
o ELPAY START OF AVEG AND EVERY 2 SEC DURING AVEG.
39A CDUX X, ¥, AD Z CDU INPUT COUNTERS. READ THE MU COU READ)
398 CDUY COUNTERS, ZEROED DURING ZERO ENCODE MODE (IMODES 33
40A couz BIT 5=1).
408 CouT OPTICS TRUMNION ANGLE, PEADS TRUNNION CDU READ COUNTER

. 169
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COAST AND ALIGN - Continued
TRANSMITTED IN PROGRAMS 00,91,02,03,05,06,07,11,51,52, 53,54

CSM 101
REV A
NEW PAGE

[e)

WORD NO. | DESCRIPTION REAL-TIME SIGMIFICANCE
SET RESET
41A FLAGWORD 0
CPHIXCMP | BIT 15 OUTPUT OF CALCGA IS CoX OUTPUT OF CALCGA IS THETAD
J SWITCH BIT 14 INTEGRATION OF W MATRIX INTEGRATION OF STATE VECTOR
BIT 13-11 | NOT ASSIGNED SHOULD BE ZERO
COAROFIN BIT 10 USED IN TEST PROGRAMS SHOULD|BE ZERO
NEEDLFLG BIT 9 TOTAL ATTITUDE ERROR DISPLAY| DAP FOLLOWING ERROR DISPLAY
IMUSE BIT 8 IMJ IN USE IMU NOT IN USE
RNDVZFLG BIT 7 NOT USED IN COAST AND ALIGN | -
R53FLG BIT 6 REQUEST FOR OPTICS MARK REQUEST HAS NOT BEEN
INITIATED V51 FLASHING INITIATED
BIT 5 NOT USED SHOULD REMAIN ZERO
TRUNFLG BIT 4 DRIVING OF TRUNNION ALLOWED
FPEEFLG BIT 3 USED TO CONTROL INTERNAL SUBROUTINE PERFORMANCE
BIT 2 NOT USED SHOULD REMAIN ZERO
ESCAPESH BIT 1 ORBIT HYPERBOLIC ORBIT ELLIPTIC
418 FLAGWORD 1
NJETSFLG BIT 15 2 JET X TRANSLATION WITH CSM| & JET X TRANSLATION WITH CSH
RCS DAP RCS DAP
STIKFLAG BIT 14 RHC IN CONTROL OF CSM CMC IN CONTROL OF CSM RCS
RCS DAP DAPNT EARTH PAD RADIUS USE
ERADFLAG BIT 13 EOR LODRD T RANSFORMAT 10N
R31FLAG BIT 12 V83 REND PARAM DISPLAY D85 GORRCp ARAM DISPLAY.
ENG2FLAG BIT 11 NOT USED IN COAST AND ALIGN
TARGIFLAG | BIT 10 NOT USED IN COAST AND ALIGN
TARG2FLAG | BIT 9 STAR TRACKING REOUIRED
PS1-P5k
VEHUPFLG BIT 8 CSM STATE VECTOR BEING LEM STATE VECTOR BEING
UPDATED UPDATED
UPDATFLG BIT 7
ONFLAG BIT 6 NOT USED SHOULD BE 0
TRACKFLG BIT 5 NOT USED IN COAST AND ALIGN
BIT & NOT USED SHOULD BE 0
ITERISW BIT 3 NOT USED IN COAST AND ALIGN
GUESSSW BIT 2 NOT USED IN COAST AND ALIGN
AVEGFLG BIT 1 AVE G 2 SEC RATE TO CONTINUE| AVE G TO TERMINATE
u2A FLAGWORD 2
DRIFTFLG BIT 15 PLATFORM ALIGNMENT COMPENSA—
TED FOR IRIG DRIFT EVERY
82 SEC.
R2 IMARK BIT 14 NOT USED IN COAST AND ALIGN
BIT 13-12 | NOT ASSIGNED SHOULD BE ZERO
STEERSW BIT 11 NOT USED IN COAST AND ALIGN
CYCLESW BIT 10 NOT USED IN COAST AND ALIGN
IMPULSW BIT 9 NOT USED IN COAST AND ALIGN
XDELVFLG BIT 8 NOT USED IN COAST AND ALIGN
ETPIFLG, FIRST FLG, RPEATFLG| BIT 7 NOT USED IN COAST AND ALIGN
FINALFIG BIT 6 NOT USED IN COAST AND ALIGN
AVFLAG BIT 5 NOT USED IN COAST AND ALTGN
PFRATFLG BIT & PREFERRED ATTITUDE COMPUTED | PREFERRED ATTITUDE NOT COM-
IN P40, P41 PUTED. IF PREFERRED ATTI-
TUDE 1S SELECTED IN P52
AND PS54 WITH BIT = 0 ALARM
215g WILL OCCUR.
CALCMAN BIT 3 SET TO ONE AT END OF CALCULA GIMBAL LOCK AVOIDANCE IS
TION GF A LARGE ATTITUDE MA- |  REQUIRED.
NEUVER TO IMNDICATE THAT NG
GIMBAL LOCK AVOIDANCE IS REQ.

8-13
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COAST AND ALIGN - Continued
TRANSMITTED IN PROGRAMS 00,01,02,03,05,06,07,11,51,52,53, 54

CSM 101
REV A
NEW PAGE

WORD NO. | DESCRIPTION REAL-TIME SIGNIFICANCE
SET RESET
424 FLAGWORD 2
CALCMAN2 BIT 2 USED IN MANEUVER CALCULATIONS UNLIKELY THAT CHANGES WILL
BE NOTED ON TELEMETRY
NODOFLG BIT 1 MAJOR MODE CHANGE (V37) TO | MAJOR MOPE CHANGE TO ANY
P00 ONLY ALLOWED. PROGRAM IS ALLOWED.
428 FLAGWORD 3
AUTMANSW BIT 15 NOT USED IN COAST AND ALIGN
GLOKFAIL BIT 14 BIT SET TO ONE IF GIMBAL
ANGLE CALC DETERMINES A
MIDDLE GIMBAL ANGLE OF
>60° WILL OCCUR, GENE-
RATES ALARM 401g. '
REFSMFLG BIT 13 BIT SET TO ONE IF THE BIT ZEROED WITH COARSE
REFSMMAT 1S GOOD. ALIGN, CAGE, SHUTDOWN AND
DURING ALIGNMENT PROGRAMS
INDICATING REFSMMAT NOT
GOOD AT THIS TIME.
BIT 12 NOT ASSIGNED SHOULD REMAIN ZERO
STBYFLAG BIT 11 SET TO ONE IN PO6 (CMC STANDBYD SET TO ZERO 3 SEC AFTER
JUST PRIOR TO COMPUTER SHUT- | ENTERING PO5 (CMC OPERATE)
DOWN. :
VFLAG BIT 10 SET TO ONE AT BEGINNING OF | SET TO ZERO WHEN A PAIR
P52 AND P54 INDICATING TWO | OF STARS IS FOUND.
STARS NOT YET FOUND. IF
IT 1S STILL ONE AT END OF
STAR TABLE SEARCH ALARM
4055 RESULTS.
ONMONFLAG | BIT 9 NOT USED IN COAST AND ALIGN
BIT 8 NOT ASSIGNED SHOULD BE ZERO
CULTFLAG BIT 7 STAR OCCULTED. STAR NOT OCCULTED.

. ¥ MATRIX VALID FOR ORBITAL | ¥ MATRIX NOT VALID FOR
CRBIFLAG BIT 6 NAVIGATIOM, ORBITAL NAVIGATION.
STATEFLG BIT 5 STATE VECTOR TO BE UPDATED. | STATE VECTOR HAS BEEN UP-

DATED OR WILL NOT BE
UPDATED.
INTYPFLAG | BIT & CONIC INTEGRATION WILL BE ENCKE (PRECISION) INTEGRA-
PERFORMED. TION WILL BE PERFORMED.
VINTFLAG BIT 3 CSM STATE VECTOR TO BE LM STATE VECTOR TO BE
INTEGRATED. INTEGRATED.
D6ORIFLAG | BIT 2 W MATRIX INTEGRATION WILL W MATRIX INTEGRATION WILL
BE 9X9 DIMENSION. BE 6X6 DIMENSION.
DIMOFLAG BIT 1 W MATRIX WILL BE W MATRIX WILL NOT BE
INTEGRATED. INTEGRATED.
43A FLAGWORD 4
MRKIDFLG BIT 15 MARK OP EXTENDED VERB NO MARK OR EXTENDED VERB
DISPLAY IS WAITING FOR DISPLAY WAITING.
A RESPONSE.,
PRIODFLG BIT 14 PRIORITY DISPLAY IS NO PRIORITY DISPLAY
WAITING FOR A RESPONSE, WATTING.
EMNDIOFLG BIT 13 PRIORITY OR NORMAL NEITHER PRIORITY OR

DISPLAY IS WAITING FOR
A RESPONSE.

NORMAL DISPLAY IS WAITING.
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
SET RESET
43A FLAGWORD 4

NRMIDFLG BIT 12 NORMAL DISPLAY 1S WAITING NO NORMAL DISPLAY WAITING.
FOR A RESPONSE.

MUAITFLG BIT 11 NOT PRESENTLY PROGRAMED. SHOULD BE ZERO.

NWAITFLG BIT 10 NORMAL DISPLAY 1S WAITING NO NORMAL DISPLAY WAITING.
TO BE INITIATED.

MRKNVFLG BIT 9 MARK OR EXTENDED VERB

DISPLAY FOUND DISPLAY
SYSTEM IN USE BY ASTRO-
NAUT OR UPLINK.

NRMNVFLG BIT 8 NORMAL DISPLAY FOUND DISPLAY
SYSTEM IN USE BY ASTRONAUT
OR UPLINK.

PRONVFLG BIT 7 PRIORITY DISPLAY FOUND DIS-

PLAY SYSTEM IN USE BY
ASTRONAUT OR UPLINK.
PINBRFLG BIT 6 INTERFERENCE WITH AN
INTERNALLY GENERATED DIS-
PLAY HAS OCCURRED OR
TERMINATE HAS OCCURRED

WITH BIT 13 OF THIS

FLAGWORD = 1.

MRUPTFLG BIT 5 BIT SET TO ONE WHEN A MARK
OR EXTENDED VERB DISPLAY HAS
BEEN INTERRUPTED BY A PRIOR-
ITY DISPLAY.

NRUPTFLG BIT & BIT SET TO ONE WHEN A NORMAL
DISPLAY IS INTERRUPTED BY A
MARK OR EXTENDED VERB DIS-
PLAY, OR A PRIORITY DISPLAY.
MRKOVFLG BIT 3 BIT SET TO ONE WHEN A MARK
OR EXTENDED VERB DISPLAY IS
TO INTERRUPT A NORMAL DISPLAY

RET1FLG BIT 2 NOT PROGRAMED. SHOULD BE ZERO.
BIT 1 NOT ASSIGNED. SHOULD BE ZERO
438 FLAGWORD 5
DSKYFLG BIT 15 DISPLAYS SENT TO DSKY. NO DISPLAY SENT.
INTFLAG2 BIT 14 ORBITAL INTEGRATION PROGRAM |ORBITAL INTEGRATION PRO-
PACKAGE IN USE, GRAM PACKAGE NOT IN USE.
INTFLAG3 BIT 13 SET IF RESTART PHASE CHANGE .

OCCURS TO PREVENT RESET OF
BIT 14 IF A RESTART OCCURS.

V59FLAG BIT 12 NOT USED IN COAST AND ALIGN
INCORFLG BIT 11 NOT USED IN COAST AND ALIGN
BIT 10 NOT ASSIGNED SHOULD BE ZERO
DMENFLG BIT 9 NOT USED IN COAST AND ALIGN
COMPUTER BIT 8 BIT SET TO ONE IN FRESH INDICATES LGC

START INDICATES THAT THE
COMPUTER IS A CSM COMPUTER
HENCE SHOULD REMAIN 1.

ENGONFLG BIT 7 NOT USED IN COAST AND ALIGN .
3AXISFLAG BIT 6 BIT SET TO ONE WHEN ATTITUDE |BIT SET TO ZERO WHEN AN
MANEUVER IS SPECIFIED BY 3 ATTITUDE MANEUVER IS
ANGLES. SPECIFIED BY SOME OTHER
ROUTINE.
8-15
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WORD NO. | DESCRIPTION REAL-TIME SIGNIFICANCE
SET RESET
438 FLAGWORD 5
GRRBKFLG BIT 5 BIT SET TO ONE WITH V7SE
INDICATING BACKUP LIFTOFF
SIGNAL HAS BEEN SENT.
INITIATES P11 IF CHAN 30
BIT 5 HASN'T ALREADY DONE SO.
BIT & NOT ASSIGMED SHCOULD BE ZERO.
NOSOLNSW AND NOSOFLAG | BIT 3 NOT USED IN COAST AND ALIGN
MGLVFLAG BIT 2 NOT USED IN COAST AND ALIGN
RENDWFLG BIT 1 W MATRIX IS VALID FOR USE IN |W MATRIX IS NOT VALID FOR
REND NAVIGATION. USE_IN REND NAVIGATION.
LA FLAGWORD 6 csM
DAP BIT 1 | BIT 15 } INDICATE 0 }NO DAP 1 }TVC 0 } o1 }SATURN
DAP BIT 2 | BIT 14 DAP STATUS 0 fOR ENTRY 0 fDAP 1 f 00 DAP
DLBARFLG AND LEWDSW| BIT 13 NOT USED IN COAST AND ALIGN
CMDAPARM BIT 12 NOT USED IN COAST AND ALIGN
GAMDIFSW BIT 11 NOT USED IN COAST AND ALIGN
GONEPAST BIT 10 NOT USED IN COAST AND ALIGN
RELVELSW BIT 9 NOT USED IN COAST AND ALIGN
KNOWNFLG AND EGSW| BIT 8 NOT USED IN COAST AND ALIGN
HUNTSW1 BIT 7 NOT USED IN COAST AND ALIGN
HIND BIT 6 NOT USED IN COAST AND ALIGN
INRLSW BIT 5 NOT USED IN COAST AND ALIGN
LATSW BIT 4 NOT USED IN COAST AND ALIGN
.05GSW BIT 3 NOT USED IN COAST AND ALIGN
CMDSTBY BIT 2 NOT USED IN COAST AND ALIGN
GYMDIFSW BIT 1 NOT USED IN COAST AND ALIGN
44 FLAGWORD 7
TEMIFLAG BIT 15 NOT USED IN COAST AND ALIGN
BIT 14 - NOT ASSIGNED SHOULD BE ZERO
1GNFLAG BIT 13 NOT USED IN COAST AND ALIGN
ASTNFLAG BIT 12 NOT USED IN COAST AND ALIGN
TIMRFLAG BIT 11 NOT USED IN COAST AND ALIGN
- UNNORMSW BIT 10 NOT USED IN COAST AND ALIGN
TTMODESW BIT 9 EXPECTED TO BE ZERO NOT USED IN COAST AND ALIGN
GONEBY BIT 8 NOT USED IN COAST AND ALIGN
1DLEFLAG BIT 7 INHIBIT AV MONITOR. SET AVEG WILL PERFORM AV
TO ONE AT CUTOFF OF EITHEP.  [MONITOR FUMCTION.
SPS OR SATURN.
V37FLAG BIT 6 AVERAGE G IS RUNNING. AVERAGE G COMPUTED STATE
VECTOR HAS BEEN UPDATED.
(AVE G 1S OFF).
BIT 5 NOT ASSIGNED. SHOULD BE ZERO.
UPLOCKFL BIT 4 NOT USED IN COAST AND ALIGN
VERIFLAG BIT 3 NOT USED IN COAST AND ALIGN
ATTCHFLAG | BIT 2 LM ATTACHED INDICATION FOR  |{LM NOT ATTACHED
CSM RCS DAP COMPUTATION.
TFFSW BIT 1 CALCULATE TIME OF PERIGEE. CALCULATE Tgp. SINCE BIT IS

RESET AFTER PERIGEE TIME
IS COMPUTED. BIT WILL BE
OBSERVED AS ZERO.
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TRANSMITTED IN PROGRAMS 00,01,02,03,05,06,07,11,51,52,53, 54

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
454 DSPTAB + 0 DISPLAY TABLE CODES FOR GENERATION DSKY NUMERICS.
458 DSPTAB + 1
46A DSPTAB + 2
468 DSPTAB + 3
47A DSPTAB + 4
478 DSPTAB + 5 USED TO INDICATE VERB-NOUN, MAJOR
48A DSPTAB + 6 MODE AND R; Ry Rz DISPLAYS.
488 DSPTAB + 7
49A DSPTAB + 8
498 DSPTAB + 9
50A DSPTAB + 10
50B DSPTAB + 11 DISPLAY TABLE TO DSKY STATUS LIGHTS.
604008 = PROGRAM CAUTION, 602008 = TRACKER WARNING
600208 = NO ATTITUDE, 600408 = GIMBAL LOCK
51A T COMPUTER CLOCK INDICATING TIME SINCE LIFTOFF,
518 NOW UPDATED BY V55E OR V73E.
52A gy X COMPONENT OF "OTHER'
528 X VERICLE POSITION
53A g, Y COMPONENT OF "OTHER"
538 Y VEHICLE POSITION
SULA Ry Z COMPONENT OF ''OTHER'
54B VEHICLE POSITION " "
oA X COMPONENT OF "OTHER™ LM ("OTHER') STATE VECTOR
558 X VEHICLE VELOCITY
S6A o Y COMPONENT OF "OTHER"
568 Y VEHICLE VELOCITY
57A v, Z COMPONENT OF "OTHER"
578 z VEHICLE VELOCITY
BSA TETWM TIME TAG FOR LM (OTHER) STATE VECTOR
588
59A REDOCTR SAME AS 9A
598 THETAD SAME AS 9B
60A THETAD SAME AS 10A
60B THETAD SAME AS 108
61
612 ADOTX SAME AS 11A, 11B
2
222 ADOTY SAME AS 12A, 128B
63A
638 ADOTZ SAME AS 13A, 13B
6LA Ter TIME FROM INTERFACE ALTITUDE 300,000 FT
64B ABOVE PAD RADIUS.
65A
658 0GC REQUIRED OUTER GIMBAL GYRO TORQUE ANGLE
66A
668 1GC REQUIRED INNER GIMBAL GYRO TORQUE ANGLE
67A
678 MGC REQUIRED MIDDLE GIMBAL GYRO TORQUE ANGLE
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TRANSMITTED IN PROGRAMS 0o0,01,02,03,05,06,07,11,51,52,53,54

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
68A
688 Vex .
69A v NOT USED IN COAST
698 &Y AND ALIGN
70A v
708 GZ
71A FAILREG + 0 CONTAINS ALARM PATTERN OF FIRST ALARM RECEIVED
718 FAILREG + 1 CONTAINS ALARM PATTERN OF SECOND ALARM RECEIVED
72A VALUE OF TIME WHEN THE PIPAS WHERE
728 PIPTIME 1 LAST READ
73A FAILREG + 2 CONTAINS ALARM PATTERN OF MOST RECENT ALARM
(3RD IF OXXXX8, >3 IF LXXXXg)
738 ALMCADR + 0 CONTAINS REGISTER PORTION OF 1ST ADDRESS
FOLLOWING MOST RECENT ALARM.
74A INTVEG VALUE OF COMPENSATED PIPA PULSES ABOUT THE
748 Y PRELAUNCH Y AXIS.
75A rvee VALUE OF COMPENSATED PIPA PULSES ABOUT THE'
758 Z PRELAUNCH Z AXIS.
76A .
768 DELVX X, Y, Z COMPENSATED PIPA COUNT FOR
77A DELY 2 SECOND INCREMENT DURIMG AVERAGE G. THEREFORE
778 Y ONLY APPLIES DURING P11 IN COAST AND
784 ALIGN LIST- TRANSMISSION.
DELVZz
788
794 VALUE OF COMPUTER CLOCK WHEN LIFTOFF OCCURRED,
798 TEVENT WHEN SPS ENGINE CAME ON, OR WHEN SPS ENGINE
WENT OFF.
30A
80B
81A
815 SPARES
824
828
83A AKO (ROLL ATTITUDE ERROR) VEHICLE ATTITUDE ERRORS SENT TO FDAI NEEDLES
THRU ECDU.
838 AK1 (PITCH ATTITUDE ERRORD DURING P11 ACTUAL VALUE DIVIDED BY FOUR SO THAT
guA AK2 CYAW ATTITUDE ERROR) MAX ERROR IS (4X16-2/3)°. DURING RCS DAP EITHER
TOTAL ATTITUDE ERROR OR DAP FOLLOWING ERROR
IS PISPLAYED. (DETERMINED BY FWORIT 9).
34B OGARATE NOT_USED IN COAST AND ALIGN




) COAST AND ALIGN - Continued
TRANSMITTED IN PROGRAMS 00,01,02,03,05,06,07,11,51,52,53, 54

CsSM 101
REV A
NEW PAGE

" WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
85A | DAPDATARL BIT SET RESET
LOADED WITH V4SNG6E | 15 | NOT USED SHOULD BE ZERO
w | o 2 NO DAP 1), LM-ON | 0 2 IM-OFF 1 % SATURN
R
13 oY eNTRY 0 iRCS oap | 1)rcs AP 1) Dap
12211 NOT USED SHOULD BE ZERO
10 | USE A/C QUAD (RCS JETS) IF BIT 720 USE A/C AND B/D
9-8 | NOT USED SHOULD BE ZERO
7 | USE B/D QUAD (RCS JETS) IF BIT 10=0 USE A/C AND B/D
6-5 | NOT USED SHOULD BE ZERO
4 | 5° DEADBAND 0.5° DEADBAND
3 | NOT USED SHOULD BE ZERO
(e} O (o] o
2 ( SPECIFY >0 }ﬁ? 0}03 1}.? 1}2
1 MANEUVER RATES 4§ skc 1§ sec o l¥sec 1 sec
858 DAPDATAR? BIT SET RESET
LOADED WITH V48N46E |15-14 | NOT USED SHOULD BE ZERD
13 | USE A/C QUAD FOR ROLL USE B/D QUAD FOR ROLL
12211 | NOT USED SHOULD 8E ZERO
10 | USE OF A QUAD ALLOWED USE OF A QUAD NOT ALLOWED
9-8 NOT USED SHOULD BE ZERO
7 USE OF B QUAD ALLOWED USE OF B QUAD NOT ALLOWED
6-5 NOT USED SHOULD BE ZERO
4 | USE OF C QUAD ALLOWED USE OF C QUAD NOT ALLOWED
3-2 | NOT USED SHOULD BE ZERO
1| USE OF D QUAD ALLOWED USE OF D QUAD NOT ALLOWED
86A R5o5 VALUE OF BBANK AND Q REGISTERS AT THE TIME OF A RESTART.
865 USED TO DETERMINE LOCATION OF RESTART OCCURRENCE.
87A | ALARMCADR + 0 SAVE 7S 738
878 | ALARMCADR + 1 BBANK PORTION OF THE 1ST ADDRESS FOLLOWING MOST RECENT ALARM
88A IMODES 30 BIT SET RESET
BITS 15 THROUGH 9 15 | 1MJ TEMP OUT OF LIMITS. MU TEMP WITHIN LIMITS.
ARE LAST SAMPLED CCHANNEL 11 BIT & IS SET TO AGREE WITH THIS BIT).
VALUE OF CHANNEL 14 | NO IS5 TURN ON REQUEST 1SS TURN ON REQUEST HAS
20 EXCEPT FOR BIT OCCURRED.
10 WHICH 15 LAST 13 | NO IMU FAIL IMU FAIL HAS OCCURRED. IF
SAMPLED VALUE OF BIT 4 OF THIS WORD IS ALSO
CHAN 33 BIT 13. ZERO SETS CHAN 11 BIT 1=1.
12 | NO ECOU FAIL ECDU FAIL HAS OCCURRED.
IF BIT 3 OF THIS WORD IS
ALSO ZERO, SET CHAN 11
. BIT 1-1.
11 | NO IMU CAGE COMMAND IMJ CAGE COMMANDED
10 PIPA FAIL HAS OCCURRED.
IF BIT 1 OF THIS WORD IS
ALSO ZERO SET CHAN 11
BIT 1-1.
9 IMU NOT OPERATING IMU OPERATING
8 | BIT USED IN IMU TURN-ON SEQUENCING. SET FOR .48 SEC
WILL MOST LIKELY BE ZERO. .
7 | BIT USED IN IMU TURN-OMN SEQUENCING. SET FOR .48 SEC
WILL MOST LIKELY BE ZERO.
6 | IMU INITIALIZATION BEING IMJ NOT IN INITIALIZATION.

ACCOMPLISHED (CAGE CMD,
. IMU ZEROING, TURN-ON DELAY]
ALL SET THIS BIT).

ey R
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
88A IMODES 30 BIT SET RESET
5 INHIBIT ALARM 2128 IF PIPA
FAIL OCCURS DURING TURN-ON
SEQUENCING.
4 INHIBIT 1SS WARNING BASED 1SS WARNING NOT INHIBITED.
ON IMU FAIL (OCCURS DURING
TURN-ON DELAY AND COARSE
ALIGND.
3 INHIBIT 155 WARNING BASED ISS WARNING NOT INHIBITED.
ON ECDU FAIL (OCCURS DURING [ °*
TURN-ON DELAY AND IMU ZERO). :
2 INDICATES TURN-ON DELAY NO TURN-ON DELAY FAILURE.
FAILURE ALONG WITH ALARM
2078.
1 INHIBIT ISS WARNING BASED 1SS WARNING NOT INHIBITED
ON PIPA FAIL. (BIT IS ONE | CAVERAGE G IS RUNNINGD.
UNLESS AVERAGE "G" IS
RUNNING.
888 IMODES 33
15 NOT ASSIGNED SHOULD REMAIN ZERO
14 MONITORS THE LAST SAMPLED SET TO ZERO WHEN STANDBY
VALUE OF CHANNEL 30 BIT 14. | BUTTON ON DSKY IS PRESSED
(CONTROLS PROCEED FUNCTION
THE SAME AS V33E.)
13 MONITORS THE LAST SAMPLED SET TO ZERO IF PIPA FAIL
VALUE OF CHANNEL 33 BIT 13. | HAS OCCURRED.
12 MONITORS THE LAST SAMPLED SET TO ZERO IF TELEMETRY
VALUE OF CHANNEL 33 BIT 12, | DOWNLINK IS TOO FAST.
11 MONITORS THE LAST SAMPLED SET TO ZERO IF UPLINK IS
VALUE OF CHANNEL 33 BIT 11. | TOO FAST.
10-7 | NOT ASSIGNED SHOULD REMAIN ZERO
6 IMJ USE FOR VEHICLE ATTITUDH SET OF ZERO AFTER FINE
SHOULD NOT BE ATTEMPTED. ALIGN ROUTINE.
SET TO ONE IN COARSE ALIGN
AND IMU ZEROING.
5 SET TO ONE DURING IMU NOT EXPECTED TO BE USED
ZEROING ROUTINE (VLON20E). | IN FLIGHT.
4-3 | NOT ASSIGNED SHOULD BE ZERO
2 USED IN GROUND TESTING ONLY
1 SET TO ONE WITH V35E (LAMP
TESTD FOR 5 SEC.
89A CDUX SAME AS 39A
898 CDuUY SAME AS 398
90A couz SAME AS L4OA
908 CDUT SAME AS 40B
91A CHANNEL 11 BIT 15-14 | NOT ASSIGNED SHOULD BE ZERO.
13 SET TO ONE FOR SPS ENGINE ON NOT USED IN COAST AND
ALIGN.
12-11 | NOT ASSIGNED SHOULD BE ZERO,
10 SET 1 WHEN ERROR RESET KEYCODE FROM UPLINK OR DSKY
1S RECEIVED.
9 TEST CONNECTOR OUTPUT SET TO ONE 2 SECONDS AFTER
AVE G STARTS AND REMAINS 1 UNTIL AVE G EMND.
8 NOT ASSIGNED SHOULD BE ZERO.
7 SET TO ONE WHEN OPERATOR ERROR HAS OCCURRED. RESET
WITH ERROR RESET VIA DSKY "OR UPLINK.
6 SET TO 1 WHEN OPERATOR ACTION IS REQUIRED (DSKY
IS FLASHING).
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
91A CHANNEL 11 BIT 5 SET TO 1 WITH KEY RELEASE LIGHT INDICATING PROGRAM
DESIRES USE OF DSKY DISPLAYS.
4 SET TO ONE WHEN THE IMU TEMP IS OUT OF LIMITS.
3 SET TO 1 WHEN UPLINK INTERRUPT OCCURS INDICATING
UPLINK ACTIVITY.
2 SET TO 1 WHEN COMPUTER IS WORKING ON AN ACTIVE
JOB. GENERATES COMPUTER ACTIVITY LIGHT.
1 SET TO 1 WITH 1SS WARNING.
SETS 1SS WARNING LIGHT.
918 CHANNEL 12
15 SET TO ONE 4 SECONDS AT THE END OF THE 1SS 90 SEC.
TURN-ON DELAY INDICATING TURN-ON DELAY COMPLETE.
14 S-1VB CUTOFF COMMAND. NOT EXPECTED TO BE USED
DURING FLIGHT,
13 S-1VB INJECTION SEQUENCING START NOT EXPECTED TO
BE USED DURING FLIGHT.
12 NOT ASSIGNED SHOULD BE ZERO.
11 DISENGAGE OPTICS DAC NOT EXPECTED TO BE USED.
10 ZERO OPTICS COMMAND NOT EXPECTED TO BE USED.
9 SET TO ONE WITH V46E IF BITS 14-13 OF DAPDATARL = 1
SETS S-1VB TAKEOVER ENABLE.
8 SET TO ONE IN PLO IF TVC DAP IS GOING TO BE USED.
SETS TVC DAP ENABLE.
7 NOT ASSIGNED SHOULD BE ZERO.
6 IMU CDU ERROR COUNTER ENABLE SET TO ONE DURING
COARSE ALIGN, S-1VB TAKEOVER AND ATTITUDE ERRORS
TO FDAI.
5 IMU CDU ZERO COMMAND. SET TO ONE ANYTIME IMU CDU
READ COUNTERS ARE TO BE ZEROED.
4 IMU COARSE ALIGN ENABLE. SET TO ONE ANYTIME IMJ
IS TO BE COARSE ALIGNED.
3 NOT USED
2 OPTICS CDU ERROR COUNTER ENABLE. SET TO ONE
DURING OPTICS COARSE ALIGN OR TVC DAP ENABLE.
1 ZERO OPTICS CDU. SET TO ONE FOR 0.2 SEC AT THE
END OF OPTICS ZEROING SEOUENCE. BECAUSE OF
SHORT SET TIME IT SHOULD BE ZERO,
92A CHANNEL 13
15 TBRUPT ENABLE. ONE ENABLES THE TIME 6 COUNTER TO
START COUNTING DOWN FOR RCS JET ON TIME. USED IN
CSM-RCS DAP AND TVC ROLL DAP.
14 NOT EXPECTED TO BE USED SHOULD BE ZERO.
13 NOT EXPECTED TO BE USED SHOULD BE ZERO.
12 NOT EXPECTED TO BE USED SHOULD BE ZERO.
11 SET TO ONE AT THE END OF P06 TO ENABLE STANDBY
BUTTON TO DOYMMODE THE COMPUTER TO STANDBY.
10 SET TO 1 BY V35E (LAMP TEST). REMAINS 1 FOR 5 SEC.
9 NOT ASSIGNED SHOULD BE ZERO.
8 NOT USED SHOULD BE ZERO,
7 WORD ORDER CODE BIT 1 EXCEPT FOR WORDS 1 AND 51.
6 BLOCK UPLINK NOT SET BY PROGRAM
5 NOT USED SHOULD BE ZERO.
4-1  INOT ASSIGNED SHOULD BE ZERO.
928 CHANNEL 14
15 XCDU DRIVE ENABLE. ENABLES PULSES TO BE SENT FROM
COMPUTER TO XCDU ERROR COUNTER,
14 YCDU DRIVE ENABLE
13 ZCDU DRIVE_ENABLE
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WORD NO.

DESCRIPTION

REAL-TIME SIGNIFICANCE

928

CHANNEL 14

TRUNNION CDU DRIVE ENABLE. ENABLES PULSES TO BE
SENT TO TRUNNION CDU ERROR COUNTER FOR EITHER

OPTICS COARSE ALIGN OR TVC YAW AXIS COMMAND.

SHAFT CDU DRIVE ENABLE. ALSO TVC PITCH AXIS COMMAND.
ENABLE GYRO TORQUEING. EMABLES PULSES TO BE SENT

FROM COMPUTER TO GYRO PULSE TORQUE ELECTRONICS.

BIT SET TO ONE TO INDICATE NEGATIVE GYRO TOROUE.

0 } NO 0 } TORQUE 1 } TORQUE 1} TORQUE

0 fAXIS 1 §X~-AXIS GYRO 0 § Y-AXIS GYRO 1§ Z-AXIS GYRO
SET TO ONE TO ENABLE GYRO PULSE TOROUE POWER SUPRLY.

NOT USED

NOT ASSIGNED

NOT_USED

93A

CHANNEL 30

ZERO IF IMU TEMP WITHIN LIMITS.

ZERO IF ISS IS ON OR COMMANDED ON.

ZERO IF IMU FAIL HAS OCCURRED.

ZERO IF IMU CDU FAIL HAS OCCURRED.

ZERO IF IMU CAGE HAS BEEN COMMANDED.

ZERO IF LV GUIDANCE SW IN CMC POSITION. (S/C CONTROL
OF SATURND.

ZERO IF IMU OPERATING WITH NO MALFUNCTIONS.

NOT ASSIGNED SHOULD BE ZERO.

ZERO IF OPTICS CDU FAIL HAS OCCURRED.

ZERO 1F GUIDANCE REFERENCE RELEASE HAS OCCURRED.
ZERO IF LIFTOFF HAS OCCURRED CAUSES CHANGE FROM
P02 TO PI11.

ZERO IF S-IVB SEPARATION OR ABORT HAS OCCURRED.
ZERO WHEN SPS ENGINE BURN PREPARATIONS ARE
COMPLETE.

ZERO IF CM/SM SEPARATION HAS OCCURRED.

ZERO IF ULLAGE THRUST FROM S-1VB PRESENT.

938

CHANNEL 31

THC INPUTS

RHC INPUTS

= NWE VO 0O

SET TO ZERO IF COMPUTER IS IN CONTROL OF THE SPACECRAFT.
SET TO ONE BY G&N AUTOPILOT CONTROL SWITCH OFF OR IMU
OFF.

ZERO IF RCS DAP FREE MODE IS SELECTED.

ZERO IF RCS DAP HOLD MODE IS SELECTED.

IF 3ITS 14 AND 13 = 11 AUTOMATIC MODE SELECTED.

ZERO IF -Z TRANSLATION COMMANDED.

ZERO IF +Z TRANSLATION COMMANDED.

ZERO IF -Y TRANSLATION COMMANDED.

ZERO IF +Y TRANSLATION COMMANDED.

ZERO IF ~X TRANSLATION COMMANDED. -
ZERO IF +X TRANSLATION COMMANDED.

ZERO IF -ROLL COMMANDED.

ZERO IF +ROLL COMMANDED.

ZERO IF -YAW COMMANDED.

ZERO IF +YAW COMMANDED.

ZERO IF -PITCH COMMANDED

ZERO IF +PITCH COMMANDED.

G rTn
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

9LA CHANNEL 32
NOT ASSIGNED SHOULD BE ZERO.
ZERO IF PROCEED KEY (FORMERLY STANDBY) ON DSKY IS
PRESSED.
NOT ASSIGNED SHOULD BE ZERO.
NOT USED IN S/C 101.
NOT ASSIGNED SHOULD BE ZERO.
ZERO IF -ROLL COMMANDED.
ZERO IF +ROLL COMMANDED.

MINIMUM IMPULSE ZERO IF -YAW COMMANDED
CONTROLLER INPUTS ZERO IF +YAW COMMANDED

ZERO IF -PITCH COMMANDED
ZERO IF +PITCH COMMANDED

9L4B CHANNEL 33 ZERO IF COMPUTER OSCILLATOR HAS STOPPED.
ZERO IF CMC WARNING HAS OCCURRED.
ZERO IF PIPA FAIL HAS OCCURRED.
ZERO IF TELEMETRY DOWNLINK IS TOO FAST.
ZERO IF UPLINK TOO FAST.
ZERO IF BLOCK UPLINK SWITCH IN SPACECRAFT IS SET
TO BLOCK.
NOT ASSIGNED SHOULD BE ZERO.
NOT USED
NOT USED
ZERO IF CMC CONTROL OF OPTICS IS SET.
ZERO IF ZERO OPTICS IS SET.
NOT_ASSIGNED SHOULD BE ZERO.

95A DSPTAB + 0

958 DSPTAB + 1

96A DSPTAB + 2

968 DSPTAB + 3

97A . DSPTAB + &

978 DSPTAB + 5

984 DSPTAB + 6 SAME AS 45A TO 508

98B DSPTAB + 7

99A DSPTAB + 8

998 DSPTAB + 9

100A DSPTAB + 1

100B DSPTAB + 1

41805y
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TRANSMITTED IN PROGRAMS 20,21,22,23,30,34,35,74,75

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
NG PRETHROST
1A REEEAD (00367)g INDICATES REND AND PRETHRUST BEING SENT.
18 SYNC BITS (77034)g INDICATES DATA TO FOLLOW
2A o X COMPONENT OF VEHICLE
28 X POSITION VECTOR
3A oY COMPONENT OF VEHICLE
38 Y "POSITION VECTOR
LA &, Z COMPONENT OF VEHICLE
4B Z POSITION VECTOR
A e X COMPONENT OF VEHICLE c\s/n;gg:l/c\:;g ?ng
58 X VELOCITY VECTOR
6A v, ¥ COMPONENT OF VEHICLE
68 Y VELOCITY VECTOR
7A ,  Z COMPONENT OF VEHICLE
7B z VELOCITY VECTOR
8A . TIME TAG_FOR
88 sV R AND V
o EDOCTR TNDICATES THE NUMBER OF RESTARTS THAT HAVE
OCCURRED SINCE THE LAST FRESH START (V36E)
FINAL DESIRED XCDU
98 THETAD ANGLE FINAL DESIRED CDU ANGLES DURING COARSE ALIGN OR
oA eTAp FINAL DESIRED YCDU ATTITUDE MANEUVERS. PERFERRED ATTITUDE DURING OR-
ANGLE BITAL NAVIGATION (P20) AND AUTO OPTICS POSITIONING
FINAL DESIRED ZCDU INDICATE REORIENTATION ANGLES DURING ENTRY (P62).
108 THETAD
ANGLE ,
11A MEASURED
118 ADOTX BODY RATES
12A ABOUT CONTROL
128 ADOTY AXES ANY TIME
13A RCS DAP 1S ON
138 ADOTZ FW6, BIT 1520, 14=1
1GA e VALUE OF GEODETIC LATITUDE DISPLAYED BY NOUNS
148 43, 67, AND 89.
T5A one VALUE OF LONGITUDE DISPLAYED BY NOUNS 43
158 AND 67.
L6A VALUE OF ALTITUDE. CIF FWl BIT,13=1, ALT BASED
1 ALT ON FISCHER ELLIPSE., IF FWl BIT 13=0, ALTITUDE
ABOVE LAUNCH PAD RADIUS). DISPLAYED BY NOUN_43.
17A FAILREG + 0 CONTAINS ALARM PATTERN OF FIRST ALARM RECEIVED.
178 FAILREG + 1 CONTAINS ALARM PATTERN OF SECOND ALARM RECEIVED.
CONTAINS ALARM PATTERN OF MOST RECENT ALARM C3RD
18A FAILREG + 2 IF 0XXXXg > 3 IF LXXXXR).
188 ALMCADR + 0 CONTAINS REGISTER PORTION OF 1ST ADDRESS

FOLLOWING MOST RECENT ALARM,
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RENDEZVOUS AND PRETHRUST - Continued
TRANSMITTED IN PROGRAMS 20, 21,22,23,30,34,35,74,75

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
19A
E

log SPARES
70A - CALCULATED RANGE TO OTHER VEHICLE DISPLAYED BY
208 RAN NOUNS 53 AND 54. VALID WITH V83E OR VBSE ONLY.
21A - CALCULATED RANGE RATE TO OTHER VEHICLE DISPLAYED BY
218 RRA NOUNS 53 AND 54, VALID WITH V83E OR V8SE ONLY.

) VALUE OF ANGLE BETWEEN LOCAL HORTZONTAL AND +X AXTS
22A RTHETA (NOUN 54) OR STAR LINE OF SIGHT (NOUN 53). VALID
228 WITH V83E OR VB5E ONLY.

738 BoDY 0 DESTRED BODY ROLL RATE ABOUT CONTROL AXIS
238 DETERMINED IN CSM-RCS DAP.
2LA Bony 1 DESIRED BODY PITCH RATE ABOUT CONTROL AXIS
248 DETERMINED IN CSM-RCS DAP.
25A BonY 2 DESIRED BODY YAW RATE ABOUT CONTROL AXIS
258 DETERMINED IN CSM—RCS DAP
TF RCS DAP 1S ON CFW6 BIT 1520, BIT 14=1) SET TO -0
26A CHANTEMP (7777g) UNTIL MIN IMPULSE CONTROLLER IS USED
CCHAN 31 BIT 14=0) THEN = CHAN 32.
INTERMEDTATE ATTITUDE ERRORS COMPUTED DURING CSM-RCS
268 ERRORX DAP (DAP FOLLOWING ERRORS). ERRORS IN CONTROL CO-
27A ERRORY ORDINATES AND ARE LOADED INTO AK'S FOR FDAI NEEDLES
278 ERRORZ WHEN FWO BIT 9=0 (FRESH START OR V61E SETS FWO
BIT 9=0.)
28R MARKDOWN + 0 VALUE OF COMPUTER CLOCK AT TIME OF OPTICS MARK IN
288 MARKDOWN + 1 PROGRAMS OTHER THAN P51-P5h,
29A MARKDOWN + 2 VALUE OF IMU CDUY AT TIME OF MARK.
298 MARKDOWN + 3 VALUE OF OPTICS CDUS AT TIME OF MARK.
30A MARKDOWN + & VALUE OF IMJ CDUZ AT TIME OF MARK.
308 MARKDOWN + 5 VALUE OF OPTICS CDUT AT TIME OF MARK.
31A MARKDOWN + 6 VALUE OF IMU_CDUX AT TIME OF MARK.
518 NOT USED
39
328 DELVEET3x X, Y, AND Z COMPONENTS OF VELOCITY INCREMENT
33A REQUIRED TO COMPLETE A MANEUVER. COMPUTED IN
338 DELVEET3y P34, P35, P74, P75.
34A
348 DELVEET3;
35A OPTMODES CONTROLS PERFORMANCE OF OPTICS FUNCTIONS

BITS 15-11 - NOT ASSIGNED - SHOULD BE 0.
10-1 - OPTICS HAS BEEN ZEROED SINCE LAST FRESH

START OR RESTART. GENERATES ALARM
(120)g IF OPTICS DRIVE IS ATTEMPTED
WITH BIT=0.

9 - SET TO ONE WHEN OPTICS SWITCHED FROM
COMPUTER MODE TO SOME OTHER MODE
(MANUAL OR ZERO). SET TO ZERO BY
FRESH START.

182<

8-25

(]

~ {



CSM 101
REV A
NEW PAGE

RENDEZVOUS AND PRETHRUST - Continued
TRANSMITTED IN PROGRAMS 20,21,22,23,30,34,35,74,75

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
35A OPTMODES BIT 8 - NOT ASSIGNED, SHOULD BE 0.
7 - LAST SAMPLED VALUE OF CHANNEL 30 BIT 7
(OPTICS CDU FAIL). GENERATES TRACKER ALARM
(PSPTAB 11 BIT 8=1) IF THIS BIT GOES FROM 1 T@ 0
PROVIDED BIT 2 OF OPTMODES = 0. SET TO ONE
BY FRESH START OR RESTART.
6 - NOT ASSIGNED, SHOULD BE 0.
5 - LAST SAMPLED VALUE OF CHANNEL 33 BIT 5
(0 = OPTICS MODE SWITCH IN COMPUTER).
4 - LAST SAMPLED VALUE OF CHANNEL 33 BIT 4
(0 = OPTICS MODE SWITCH IN ZERO), IF BIT
5 AND BIT 4 OF OPTMODES = 1, THE MANUAL
MODE IS SELECTED.
3 - SET TO ONE WHEN OPTICS MODE SWITCH SET TO
ZERO. REMAINS ONE FOR 16,2 SECONDS (OPTICS
ZEROING DELAY). IF MODE SWITCH IS TAKEN
OUT OF ZERO DURING 16.2 SECONDS ALARM
(116)8 IS GENERATED.
2 - BIT SET TO ONE TO INHIBIT ANY
TRACKER ALARMS DURING OPTICS
ZEROING DELAY.
1 - BIT SET TO ONE TO INDICATE OPTICS ZEROING
DELAY WILL COMPLETE IN .4 SEC INHIBITS
ALARM (116)8.
35B HOLDFLAG USED TO DETERMINE NATURE OF ATTITUDE HOLD CONTROL IN
CSH-rCS DAP, IF >+0 PERFORM ATTITUDE HOLD ABOUT ANGLES
CONTAINED IN CDU INPUT COUNTERS (PRESENT IMU ANGLES),
IF = +0 ATTITUDE HOLD ABOUT EXISTING REFERENCE, IF
<+0 AUTOMATIC STEERING TO BE PERFORMED.
36A CADRFLSH + 1 VALUE OF RETURN ADDRESS INFORMATION FOR LAST
REQUESTED MARK.
36B CADRFLSH + 2 VALUE OF RETURN ADDRESS INFORMATION FOR LAST
] NORMAL DISPLAY REQUESTED.
37A CDUS OPTICS SHAFT ANGLE, READS SHAFT CDU READ COUNTER.
;éi Eif}jﬁ)Y( X, Y, AND Z PIPA INPUT COUNTERS ZEROED AT THE
386 PIPAZ START OF AVE G AND EVERY 2 SEC DURING AVE G.
39A CDUX X, Y, AND Z CPU INPUT COUNTERS. READ THE IMU CDU READ
398 CDUY COUNTERS, ZEROED DURING ZERO ENCODE MODE (IMODES 33
LOA Cbuz BIT 5=1).
40B CDUT OPTICS TRUNNION ANGLE, READS TIRUNNION CDU READ COUNTER
41A FLAGWORD 0 BIT SET RESET
CPH1XCMP 15 OUTPUT OF CALCGA IS C¢X.| OUTPUT OF CALCGA IS THETAD.
J SWITCH 14 INTEGRATION OF W MATRIX.| INTEGRATION OF STATE VECTOR.,|
PB—ll NOT ASSIGNED, SHOULD BE ZERO.
COAROFIN 10 USED IN TEST PROGRAMS, SHOULD BE ZERO.
NEEDLFLG 9 TOTAL ATTITUDE ERROR DAP FOLLOWING ERROR DISPLAY |
DISPLAY.
IMUSE 8 IMU IN USE. IMU NOT IN USE.
RNDVZFLG 7 PROGRAM 20 IS RUNNING.
R53FLG 6 REQUEST FOR OPTICS MARK
INITIATED VERB 51
FLASHING.
873;?»<j: R
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
41A FLAGWORD 0 BIT SET. RESET
5 |NOT ASSIGNED, SHOULD REMAIN ZERO.
TRUNFLG 4 | DRIVING OF OPTICS TRUNNION IS ALLOWED.
FREEFLG 3 |USED TO CONTROL INTERNAL SUBROUTINE PERFORMANCE.
2 |NOT ASSIGNED, SHOULD REMAIN ZERO.
ESCAPESW 1 [ORBIT HYPERBOLIC. ORBIT ELLIPTIC
418 FLAGWORD 1 BIT SET RESET
NJETSFLAG 15 |2 JET X-TRANSLATION WITH| 4 JET X-TRANSLATION WITH
CSM-RCS DAP. CSM-RCS DAP.
STIKFLAG 14 | RHC IN CONTROL OF CMC IN CONTROL CSM-RCS
CSM-RCS DAP. DAP.
ERADFLAG 13 |USE FISCHER ELLIPSOID | USE CONSTANT EARTH PAD
FOR EARTHS RADIUS (P22).[ RADIUS.
R31FLAG 12 | V83 REND PARAM DISPLAY, | V85 REND PARAM DISPLAY.
ENG2FLAG 11 |NOT USED IN REND AND PRETHRUST LIST.
TARGIFLAG 10 | INDICATES THAT TRACKING
OF THE LM AS A TRAGET
REQUIRED IN P20.
TARG2FLAG 9 | INDICATES TRACKING OF
LANDMARK REQUIRED IN
P22.
VEHUPFLG 8 1CSM STATE VECTOR BEING | LM STATE VECTOR BEING
UPDATED. UPDATED.
UPDATFLG 7 | INDICATES
ONFLAG 6 |NOT USED, SHOULD BE ZERO.
TRACKFLG 5 | INDICATES P20 IS ALLOWED.
4 |NOT ASSIGNED, SHOULD BE ZERO.
ITERISW 3 |USED TO SELECT ITERATOR ROUTINE IN LAMBERT
COMPUTATION.
GUESSSW 2 |SET TO ONE TO INDICATE
INITIAL VALUE FOR
ITERATION IN LAMBERT
ROUTINE 1S AVAILABLE.
AVEGFLAG 1 _{NOT USED IN REND AND PRETHRUST LIST.
42A FLAGWORD 2 BIT SET RESET
DRIFTFLG 15 | PLATFORM ALIGNMENT COM-
PENSATED FOR IRIG DRIFT]
EVERY 82 SEC.
R21MARK 14 | INDICATES TO OPTICS MARK
RECEPTION ROUTINE THAT
DIFFERENT PROCESSING UPON
MARK RECEPTION 1S REQUIRED.
(P20).
3-12|NOT ASSIGNED, SHOULD BE ZERO.
STEERSW 11 |NOT USED IN REND AND PRETHRUST LIST.
CYCLESW 10 |NOT USED IN REND AND PRETHRUST LIST.
IMPULSW 9 |NOT USED IN REND AND PRETHRUST LIST.
XDELVFLG 8 |EXTERNAL AV BURN. LAMBERT BURN.
ETPIFLG 7 |ELEVATION INFORMATION | TPI TIME WAS INPUT IN
WAS INPUT IN P34/P74. | P34/PT74.
RPEATFLG 7 | LANDMARK COORDINATES
ARE STORED (P22).
FINALFLG 6 |FINAL ELEVATION TO BE
DONE REQUIRING PROCEED
RESPONSE TO VIBN45 IN
P34/P74,
184<
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
42A FLAGWORD 2 BIT SET RESET
AVFLAG 5 |IN P74/P75 INDICATES LM | IN P34/P35 INDICATES CSM
IS ACTIVE VEHICLE IN IS ACTIVE VEHICLE.
P30 SET TO CAUSE MIDDLE
GIMBAL ANGLE TO BE COM-
PUTED FOR NOUN 45,
PFRATFLG 4 INOT USED IN REND AND PRETHRUST LIST.
CALCMAN3 3 |SET TO ONE AT THE END
OF CALCULATION OF A
LARGE ATTITUDE MANEUVER
TO INDICATE THAT NO
GIMBAL LOCK AVOIDANCE
IS REQUIRED.
CALCMAN? 2 |USED IN MANEUVER CALCULATIONS. UNLIKELY THAT
CHANGES WILL BE NOTED ON TELEMETRY.
NODOFLAG 1 |[MAJOR MODE CHANGE TO MAJOR MODE CHANGE TO ANY
POO_ONLY ALLOWED. PROGRAM ALLOWED.
428 FLAGWORD 3 BIT SET RESET
AUTMANSW 15 [MANUAL MANEUVER DESIRED] AUTOMATIC MANEUVER DESIRED.
GLOKFAIL 14 |GIMBAL ANGLE CALCULA-
TION DETERMINES MIDDLE
GIMBAL ANGLE OF >60°
WILL OCCUR. GENERATES
ALARM 401g.
REFSMFLG 13 |REFSMMAT [S. GOOD. ZEROED WITH COARSE ALIGN,
GAGE, SHUTDOWN AND DURING
’ ALIGNMENT PROGRAMS INDI-
CATING REFSMMAT NO GOOD
AT THIS TIME.
12 |NOT ASSIGNED, SHOULD BE ZERO.
STBYFLAG 11 |NOT USED IN REND AND PRETHRUST LIST.
VFLAG 10 |NOT USED IN REND AND PRETHRUST LIST.
ONMONFLAG 9 |NOT USED IN REND AND PRETHRUST LIST.
8 |NOT ASSIGNED, SHOULD BE ZERO.
CULTFLAG 7 |NOT USED IN REND AND PRETHRUST LIST.
ORBWFLAG 6 |W MATRIX VALID FOR
ORBITAL RENDEZVOUS
NAVIGATION,
STATEFLG 5 [STATE VECTOR TO BE STATE VECTOR HAS BEEN
UPDATED. UPDATED OR WILL NOT BE
UPDATED.
INTYPFLAG 4 [CONIC INTEGRATION WILL | ENCKE (PRECISION)
BE PERFORMED. INTEGRATION WILL BE
PERFORMED.
VINTFLAG 3 | CSM STATE VECTOR TO BE | LM STATE VECTOR TO BE
INTEGRATED. INTEGRATED.
D6ORIFLG 2 |W MATRIX INTEGRATION W MATRIX INTEGRATION
WILL BE 9X9 DIMENSION. | WILL BE 6X6 DIMENSION.
DIMOFLAG 1 |W MATRIX WILL BE

INTEGRATED.
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DESCRIPTION

REAL-TIME SIGNIFI

CANCE

43A

FLAGWORD &4
MRKIDFLG

PRIODFLG
ENDIOFLG
NRMIDFLG

MWAITFLG
NWAITFLG

MRKNVFLG

NRMNVFLG

PRONVFLG

PINBRFLG

MRUPTFLG

NRUPTFLG

MRKOVFLG

RET1FLG

BIT

SET

RESET

15

14

13

12

11
10

MARK OR EXTENDED VERB
DISPLAY IS WAITING FOR

A RESPONSE.

PRIORITY DISPLAY IS
WAITING FOR A RESPONSE,
PRIORITY OR NORMAL DISPLAY
IS WAITING FOR A RESPONSE.
NORMAL DISPLAY IS WAITING
FOR A RESPONSE.

NOT PRESENTLY PROGRAMED.
NORMAL DISPLAY IS WAITING
TO BE INITIATED.

MARK OR EXTENDED VERB DIS-
PLAY FOUND DISPLAY SYSTEM
IN USE BY ASTRONAUT OR
UPLINK.

NORMAL DISPLAY FOUND DIS-
PLAY SYSTEM IN USE BY
ASTRONAUT OR UPLINK.
PRIORITY DISPLAY FOUND
DISPLAY SYSTEM IN USE

BY ASTRONAUT OR UPLINK.
INTERFERENCE WITH AN
INTERNALLY GENERATED DIS-
PLAY HAS OCCURRED OR
TEPMINATE HAS OCCURRED
WITH BIT 13 OF THIS
FLAGWORD = 1.

BIT SET TO ONE WHEN A
MARK OR EXTENDED VERB
DISPLAY HAS BEEN INTER-
RUPTED BY A PRIORITY
DISPLAY.

BIT SET TO ONE WHEN A
NORMAL DISPLAY IS INTER-
RUPTED BY A MARK OR
EXTENDED VERB DISPLAY,

OR A PRIOCRITY DISPLAY.
BIT SET TO ONE WHEN A
MARK OR EXTENDED VERB
DISPLAY IS TO INTER-

RUPT A NORMAL DISPLAY.
NOT PROGRAMED. SHOULD BE
NOT ASSIGNED, SHOULD BE Z

NO MARK OR EXTENDED VERB
DISPLAY WAITING.

NO PRIORITY DISPLAY
WAITING.

NEITHER PRIORITY OR NORMAL
DISPLAY IS WAITING.

NO NORMAL DISPLAY WAITING.

SHOULD BE ZERO.
NO NORMAL DISPLAY WAITING.

ZERO.
ERO.

43B

FLAGWORD 5
DSKYFLG
INTFLAG2

INTFLAG3

V59FLAG

INCORFLG

BIT

SET

RESET

15
14

13

12

11

10

DISPLAY SENT TO DSKY.
ORBITAL INTEGRATION PACK-
AGE IN USE.

SET IF RESTART PHASE
CHANGE OCCURS TO PREVENT
RESET OF BIT 14 IF RE-
START OCCURS.

DISPLAY CALIBRATION IN-
FORMATION WITH V59 IN
P23,

FIRST INCORPORATION OF
OBSERVATION DATA FROM
MARK IS BEING MADE.
NOT_ASSIGNED, SHOULD BE ZE

SET TO ZERO IF A PROCEED
RESPONSE OR MARK IS MADE
WITH V59 IN P23,

RO.
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438 FLAGWORD 5 BIT SET RESET
DMENFLG 9 INDICATES THAT MEASURE- INDICATES W MATRIX MUST BE
MENT INCORPORATION ROUTINE | INITIALIZED IN P22.
SHOULD CONSIDER THE W
MATRIX AS HAVING 9X9
DIMENSION FOR UPDATING
BASED ON OPTICS MARK IN
P22.
COMPUTER 8 INDICATES COMPUTER 1S INDICATES COMPUTER IS LGC.
CSM COMPUTER.
ENGONFLG 7 NOT USED IN REND AND PRETHRUST LIST.
3AXISFLG 6 INDICATES AN ATTITUDE ATTITUDE MANEUVER IS
MANEUVER 1S SPECIFIED SPECIFIED BY OTHER MEANS.
BY 3 ANGLES.
GRRBKFLG 5 NOT USED IN REND AND PRETHRUST LIST.
NOSOLNSW 4 INDICATES LAMBERT PACK-
AGE HAS FAILED TO DE-
LIVER A SOLUTION.
GENERATED ALARM 6073.
MGLVFLAG 2 VELOCITY CHANGE IN LOCAL MIDDLE GIMBAL ANGLE AT
VERTICAL COORDINATES HAS IGNITION HAS BEEN COM-
BEEN COMPUTED (P40,P4l1, PUTED (P30,P34,P35),
P74,P75).
RENDWFLAG 1 W MATRIX IS VALID FOR
RENDEZVOUS NAVIGATION
(P20).
LuA FLAGWORD 6 BIT SET RESET
DAP BIT 1 15 INDICATE 0{ NO DAP 1{Tvc 0}222 I{SATURN
DAP BIT 2 14 DAP STATUS 0lOR ENTRY OUDAP 1\DAP 1} DAP
DLBARFLG AND LEWDSW 13 NOT USED IN COAST AND ALIGN.
CMDAPARM 12 NOT USED IN COAST AND ALIGN.
GAMDIFSW 11 NOT USED IN COAST AND ALIGN.
GONEPAST 10 NOT USED IN COAST AND ALIGN.
RELVELSW 9 NOT USED IN COAST AND ALIGN.
KNOWNFLG AND EGSW 8 NOT USED IN COAST AND ALIGN.
HUNTSW1 7 NOT USED IN COAST AND ALIGN.
HIND 6 NOT USED IN COAST AND ALIGN.
INRLSW 5 NOT USED IN COAST AND ALIGN.
LATSW 4 NOT USED IN COAST AND ALIGN.
L 05GSW 3 NOT USED IN COAST AND ALIGN.
CMDSTBY 2 NOT USED IN COAST AND ALIGN.
GYMDIFSW 1 NOT USED IN COAST AND ALIGN.
44 FLAGWORD 7 BIT SET RESET
TERMIFLAG 15 INDICATES COMPUTATIONS IN
ROUTINE 22 OF P20 TO BE
HALTED.
14 NOT ASSIGNED, SHOULD BE ZERO.
IGNFLAG 13 NOT USED IN REND AND PRETHRUST LIST.
ASTNFLAG 12 NOT USED IN REND AND PRETHRUST LIST.
TIMRFLAG 11 NOT USED IN REND AND PRETHRUST LIST.
UNNORMSW 10 NOT USED IN REND AND PRETHRUST LIST.
TIMODESW 9 NOT PROGRAMED, SHOULD REMAIN ZERO.
GONEBY 8 NOT USED IN REND AND PRETHRUST LIST.
IDLEFLAG 7 NOT USED IN REND AND PRETHRUST LIST.
V37FLAG 6 NOT USED IN REND AND PRETHRUST LIST.
5 NOT ASSIGNED, SHOULD BE ZERO.
UPLOCKFL 4 NOT USED IN REND AND PRETHRUST LIST.
VERIFLAG 3 NOT USED IN REND AND PRETHRUST LIST.

i187<
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
448 FLAGWORD 7 BIT SET RESET
ATTCHFLAG 2 LM ATTACHED FOR CSM-RCS LM NOT ATTACHED.
: DAP COMPUTATION.
TFFSW 1 NOT USED IN REND AND PRETHRUST LIST.
45A DSPTAB + 0 DISPLAY TABLE CODES FOR GENERATION DSKY NUMERICS.
458 DSPTAB + 1
46A DSPTAB + 2
468 DSPTAB + 3
47A DSPTAB + 4 USED TO INDICATE VERB-NOUN, MAJOR
478 DSPTAB + 5 MODE AND R, R, Ry DISPLAYS.
484 DSPTAB + 6
488 DSPTAB + 7
49A DSPTAB + 8
498 DSPTAB + 9
50A DSPTAB + 10
50B DSPTAB + 11 DISPLAY TABLE TO DSKY STATUS LIGHTS.
604008 = PROGRAM CAUTION, 602008 = TRACKER WARNING
600208 = NO ATTITUDE, 600408 = GIMBAL LOCK
51A T COMPUTER CLOCK INDICATING TIME SINCE LIFTOFF.
518 NOW UPDATED BY V55E OR V73E.
52A R, X COMPONENT OF "OTHER'
528 X VEHICLE POSITION
53A g, Y COMPONENT OF MOTHER'
538 Y VEHICLE POSITION
5LA Ry Z COMPONENT OF "OTHER™
548 VERICLE POSITION "
55A vx_ X COMPONENT OF VOTHER™ LM (MOTHER'™) STATE VECTOR
558 VEHICLE VELCCITY
56A vy Y COMPCNENT GF "OTHER'
568 VEHICLE VELOCITY
57A v; 2 COMPONENT OF "OTHER"
578 VEHICLE _VELOCITY
8A
288 TETM TIME TAG FOR LM (OTHER) STATE VECTOR
59A REDOCTR SAME AS 9A
598 THETAD . SAME AS 9B
60A THETAD SAME AS 10A
60B THETAD SAME AS 10B
61A
618 ADOTx SAME AS 11A, 11B
62A
628 ADOTY SAME AS 12A, 12B
63A
638 ADOTZ SAME AS 13A, 138
6LA SPARE
LB CADRFLSH VALUE OF RETURN ADDRESS INFORMATION FOR LAST REQUESTED
PRIORITY DISPLAY (FW4 BIT 14=1).
SSAB\ Trpp TIME OF TRANSFER PHASE INITIATION SET IN P34/P74 TO ONE
5 HOUR FROM NOW. 1T CAN ALSO BE | QADED BY NOUN 37.

8-31
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_
| WORD NO. DESCRIPTION REAL-TIME SIGNIF1CANCE

66A . TIME OF INTERCEPT COMPUTED AS SUM OF TPI AND (T3 TO T4

668 PASSH IN _P34/P7k.

g;g DELVEET4y X, Y, AND Z COMPONENT OF VELOCITY VECTOR INCREMENT

A REQUIRED AT INTERCEPT. (DIFFERENCE BETWEEN

bon DELVEET 4y VELOCITY VECTOR OF PASSIVE VEHICLE AND PREDICTED

ton VELOCITY OF ACTIVE VEHICLE AT THIS TIME) COMPUTED

bon DELVEET ;7 IN P34/P74 AND P35/P75.

70A

hoa SPARES

A A0 CROLL ATTITUDE ERROR) ¥5:6CEEDCTTITUDE ERRORS SENT TO FDAI NEEDLES

718 AK1 (PITCH ATTITUDE ERROR) | DURING P11 ACTUAL VALUE DIVIDED BY FOUR SO THAT
MAX ERROR IS (4X16-2/3)°. DURING RCS DAP EITHER

72A AKZ CYAW ATTITUDE ERROR) TOTAL ATTITUDE ERROR OR DAP FOLLOWING ERROR
(DETERMINED BY FW0 BIT 9) IS DISPLAYED.

728 NOT USED IN REND AND PRETHRUST LIST.

73A N

738 TARGX

74A X, Y, AND Z COMPONENTS OF TARGET POSITION VECTOR

o RTARGY FOR LAMBERT GUIDANCE COMPUTED IN P34/P74% AND
P35/P75.

75A o

758 TARGZ

76A THETADX X, Y, AND Z INTERMEDIATE DESIRED CDU ANGLES COMPUTED

758 ETADy IN CSM-RCS DAP ONLY

77A THETADY .

778 DELCDUxsp MOST SIGNIFICANT HALF OF THETADX

78A

788

79A

798 SAME AS WORDS 28A THROUGH 318

80A

808

81A

818

P . VALUE OF THE ELEVATION ANGLE

828 (R2 OF NOUN 55 DISPLAY)

83A

i TIG VALUE OF IGNITION TIME DISPLAYED BY NOUN 33

BHA

A T3 TO Ty SPECIFIED VALUE OF TRANSFER TIME COMPUTED ONLY IN P3k.
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WORD NO. DESCRIPTION REAL-TIME SIGMIFICANCE
85A DAPDATAR1 BIT SET RESET
LOADED WITH VU8NUEE 15 NOT USED, SHOULD BE ZERO.
14 0 ENo DAP 1) LM-ON 0 iLM—OFF 12 SATURN
OR
13 0 ) ENTRY 0V RCS DAP 1)RCS DAP 1) DAP
12-11 |NOT USED, SHOULD BE ZERO.
10 USE A/C QUAD (RCS JETS). | IF BIT 7=0 USE A/C AND B/D.
9-8 |NOT USED, SHOULD BE ZERO.
7 USE B/D QUAD (RCS JETS). | IF BIT 10=0 USE A/C AND B/D|
6-5 |NOT USED, SHOULD BE ZERO.
4 5° DEADBAND. 0.5° DEADBAND.
3 NOT USED, SHOULD BE ZERO.
O [e] o 1]

2 SPECIEY 0 §.35 0 g.sz 1 %.3 1 gu/

y  |MANEUVER RATE 4 ygec  1Ysec o 3sec 1) sec
858 DAPDATAR2 BIT SET RESET

LOADED WITH VL48NLGE 15-14 |NOT USED, SHOULD BE ZERO
13 USE A/C QUAD FOR ROLL. USE B/D QUAD FOR ROLL.
12-11 {NOT USED SHOULD BE ZERO.
10 USE OF A QUAD ALLOWED. USE OF A QUAD NOT ALLOWED.
.9-8 | NOT USED, SHOULPM BE ZERO.
7 USE OF B QUAD ALLOWED. USE OF B QUAD NOT ALLOWED.
6-5 |NOT USED, SHOULD BE ZERO.
4 USE OF C QUAD ALLOWED. USE OF C QUAD NOT ALLOWED.
3-2 | NOT USED, SHOULD BE ZERO.

1 USE_OF D QUAD ALLOWED. USE OF D QUAD NOT ALLOWED.
86A RSBEO VALUE OF BBANK AND Q REGISTERS AT THE TIME OF A RESTART.
868 y USED TO DETERMINE LOCATION OF RESTART OCCURRENCE.

CONTAINS REGISTER PORTION OF 1ST ADDRESS FOLLOWING
87A ALRMCADR + 0 MOST RECENT ALARM.
878 ALARMCADR + 1 BBANK PORTION OF THE 1ST ADDRESS FOLLOWING MOST RECENT
ALARM.
88A IMODES 30 BIT SET 1 RESET
BITS 15 THROUGH 9° 15 IMU TEMP OUT OF LIMITS. | IMU TEMP WITHIN LIMITS.
ARE LAST SAMPLED (CHANNEL 11 BIT 4 IS SET TO AGREE WITH THIS BIT).
VALUE OF CHANNEL 14 NO ISS TURN-ON REQUEST. | ISS TURN-ON REQUEST HAS
30 EXCEPT FOR BIT OCCURRED.
10 WHICH IS LAST 13 NO IMU FAIL. IMU FAIL HAS OCCURRED. IF
SAMPLED VALUE OF BIT 4 OF THIS WORD IS ALSO
CHAN 33 BIT 13. ZERO, SET CHAN 11 BIT 1=1.
12 NO ECDU FAIL ECDU FAIL HAS OCCURRED.
IF BIT 3 OF THIS WORD IS
ALSO ZERO, SET CHAN 11
BIT 1=1.
11 NO IMU CAGE COMMAND IMU CAGE COMMANDED.
10 PIPA FAIL HAS OCCURRED.
IF BIT 1 OF THIS WORD IS
ALSO ZERO, SET CHAN 11
BIT 1=1.
9 IMU NOT OPERATING. IMJU OPERATING.
8 BIT USED IN IMU TURN-ON SEQUENCING. SET FOR .48 SEC
WILL MOST LIKELY BE ZERO.
7 BIT USED IN IMU TURN-ON SEQUENCING. SET FOR .48 SEC
WILL MOST LIKELY BE ZERO.

130<
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TRANSMITTED IN PROGRAMS 20,21,22,23,30,34,35,74,75
WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
88A IMODES 30 BIT SET RESET
6 IMU INITIALIZATION BEING |IMU NOT IN INITIALIZATION.
ACCOMPLISHED (CAGE CMD,
IMU ZEROING, TURN-ON
DELAY ALL SET THIS BIT)D.
5 INHIBIT ALARM 2128 IF
PIPA FAIL OCCURS DURING
TURN-ON SEQUENCING.
n INHIBIT 1SS WARNING BASED |I1SS WARNING NOT INHIBITED.
ON IMU FAIL COCCURS DURING
TURN-ON DELAY AND COARSE
ALIGND.
3 INHIBIT 1SS WARNING BASED [ISS WARNING NOT INHIBITED.
ON ECDU FAIL (OCCURS
DURING TURN-ON DELAY AND
IMU ZERO)D.
2 INDICATES TURN-ON DELAY NO TURN-ON DELAY FAILURE.
FAILURE ALONG WITH ALARM
2078.
1 INHIBIT ISS WARNING BASED | 1SS WARNING NOT INHIBITED '
ON PIPA FAIL. (BIT IS CAVERAGE G 1S RUNNING).
ONE UNLESS AVERAGE "G"
1S _RUNNING.
888 IMODES 33 BIT SET RESET
15 NOT ASSIGNED, SHOULD REMAIN ZERO.
14 MONITORS THE LAST SAMPLED |SET TO ZERO WHEN STANDBY
VALUE OF CHANNEL 30 BUTTON ON DSKY IS PRESSED
BIT 14. (CONTROLS PROCEED FUNCTION
THE SAME AS V33E).
13 MONITORS THE LAST SAMPLED {SET TO ZERO IF PIPA FAIL
VALUE OF CHANNEL 33 HAS OCCURRED.
BIT 13.
12 MONITORS THE LAST SAMPLED |SET TO ZERO 1F TELEMETRY
VALUE OF CHANNEL 33 DOWNLINK IS TOO FAST.
BIT 12.
11 MONITORS THE LAST SAMPLED |SET TO ZERO IF UPLINK IS
VALUE OF CHANNEL 33 TOO FAST.
BIT 11.
10-7 | NOT ASSIGNED, SHOULD REMAIN ZERO.
6 IMU USE FOR VEHICLE SET OF ZERO AFTER FINE
ATTITUDE SHOULD NOT BE ALIGN ROUTINE.
ATTEMPTED. SET TO ONE
IN COARSE ALIGN AND IMU
ZEROING.
5 SET TO ONE DURING IMU NOT EXPECTED TO BE USED
ZEROING ROUTINE IN FLIGHT.
(VLON20E).
4-3 | NOT ASSIGNED, SHOULD BE ZERO.
2 USED IN GROUND TESTING ONLY.
1 SET TO ONE WITH V35E
(LAMP TEST) FOR 5 SEC.
89A CDUX SAME AS 39A )
898 CDUY SAME AS 39B
90A couzZ SAME AS 4OA
90B CDUT SAME AS 40B
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WORD NO. DESCRIPTICN REAL-TIME SIGNIFICANCE
91A CHANNEL 11 BIT 15-14 | NOT ASSIGNED, SHOULD BE ZERO.
13 SET TO ONE FOR SPS ENGINE ON, NOT USED IN COAST
AND ALIGN.
12-11 | NOT ASSIGNED, SHOULD BE ZERO.
10 SET 1 WHEN ERROR RESET KEYCODE FROM UPLINK OR
DSKY IS RECEIVED.
9 TEST CONNECTOR OUTPUT SET TO ONE 2 SECONDS
AFTER AVE G STARTS AND REMAINS 1 UNTIL AVE G
END.
8 NOT ASSIGNED, SHOULD BE ZERO.
7 SET TO ONE WHEN OPERATOR ERROR HAS OCCURRED.
RESET WITH ERROR RESET VIA DSKY OR UPLINK.
6 SET TO 1 WHEN OPERATOR ACTION IS REQUIRED
(DSKY IS FLASHING)D.
5 SET TO 1 WITH KEY RELEASE LIGHT INDICATING
PROGRAM DESIRES USE OF DSKY DISPLAYS.
4 SET TO ONE WHEN THE IMU TEMP IS OUT OF
LIMITS.
3 SET TO 1 WHEN UPLINK INTERRUPT OCCURS
INDICATING UPLINK ACTIVITY,.
2 SET TO 1 WHEN COMPUTER IS WORKING ON AN
ACTIVE JOB. GENERATES COMPUTER ACTIVITY
LIGHT,
1 SET TO 1 WITH ISS WARNING. SETS ISS WARNING
LIGHT.
91B CHANNEL 12 BIT 15 SET TO ONE & SECONDS AT THE END OF THE ISS
90 SEC TURN-ON DELAY INDICATING TURN-ON DELAY
COMPLETE.
14 S-1VB CUTOFF COMMAND. NOT EXPECTED TO BE
USED DURING FLIGHT.
13 S-IVB INJECTION SEQUENCING START NOT EXPECTED
TO BE USED DURING FLIGHT.
12 NOT ASSIGNED, SHOULD BE ZERO.
11 DISENGAGE OPTICS DAC NOT EXPECTED TO BE USED.
10 ZERO OPTICS COMMAND NOT EXPECTED TO BE USED.
9 SET TO ONE WITH V46E IF BITS 14-13 OF DAPDATAR1
= 1 SETS S-1VB TAKEOVER ENABLE.
8 SET TO ONE IN PLO IF TVC DAP IS GOING TO BE
USED. SETS TVC DAP ENABLE.
7 NOT ASSIGNED, SHOULD BE ZERO.
6 IMU CDU ERROR COUNTER ENABLE SET TO ONE DURING
COARSE ALIGN, S-I1VB TAKEOVER AND ATTITUDE
ERRORS TO FDAI.
5 IMJU CDU ZERO COMMAND. SET TO ONE ANYTIME IMU
CDU READ COUNTERSARE TO BE ZEROED.
4 IMU COARSE ALIGN ENABLE. SET TO ONE ANYTIME
IMU IS TO BE COARSE ALIGNED.
3 NOT USED.

OPTICS CDU ERROR COUNTER ENABLE. SET TO ONE
DURING OPTICS COARSE ALIGN OR TVC DAP ENABLE.
ZERO OPTICS DU, SET TO ONE FOR 0.2 SEC AT
THE END OF OPTICS ZEROING SEQUENCE. BECAUSE
OF SHORT SET TIME IT SHOULD BE ZERO.

45
e
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WORD NO. DESCRIPTICN REAL-TIME SIGNIFICANCE
32A CHANNEL 13 BIT 15 TO6RUPT ENABLE. ONE ENABLES THE TIME 6 COUNTER
TO START COUNTING DOWN FOR RCS JET ON TIME. USED
IN CSM-RCS DAP AND TVC ROLL DAP.
14 NOT EXPECTED TO BE USED, SHOULD BE ZERO.
13 NOT EXPECTED TO BE USED, SHOULD BE ZERO.
12 NOT EXPECTED TO BE USED, SHOULD BE ZERO.
11 SET TO ONE AT THE END OF P06 TO ENABLE STANDBY
BUTTON TO DOWNMODE THE COMPUTER TO STANDBY.
10 SET TO 1 BY V35E (LAMP TEST). REMAINS 1 FOR
5 SEC.
9 NOT ASSIGNED, SHOULD BE ZERO.
8 NOT USED, SHOULD BE ZERO.
7 WORD ORDER CODE BIT 1, EXCEPT FOR WORDS 1 AND 51.
6 BLOCK UPLINK NOT SET BY PROGRAM,
5 NOT USED, SHOULD BE ZERO.
4-1 | NOT ASSIGNED, SHOULD BE ZERO.
328 CHANNEL 14 BIT 15 XCDU DRIVE ENABLE. ENABLES PULSES TO BE SENT
FROM COMPUTER TO XCDU ERROR COUNTER.
14 YCDU DRIVE ENABLE.
13 ZCDU DRIVE ENABLE.
12 TRUNNION CDU DRIVE ENABLE. ENABLES PULSES TO BE
SENT TO TRUNNION CDU ERROR COUNTER FOR EITHER
OPTICS COARSE ALIGN OR TVC YAW AXIS COMMAND.
11 SHAFT CDU DRIVE ENABLE. ALSO TVC PITCH AXIS
COMMAND.
10 ENABLE GYRO TORQUEING, ENABLES PULSES TO BE
SENT FROM COMPUTER TO GYRO PULSE TCRQUE
ELECTRONICS.
9 BIT SET TO ONE TO INDICATE NEGATIVE GYRO TORQUE.
8 0{ NO 0{ TORQUE 1{ TOROUE l{TORQUE
7 OlAXIS 11X-AXIS GYRC OlY-AXIS GYRO 11Z-AXIS
GYRO
6 SET TO ONE TO ENABLE GYRO PULSE TORQUE POWER
SUPPLY .
5 NOT USED.
4-2{ NOT ASSIGNED.
1 NOT_USED.
93A CHANNEL 30 BIT 15 ZERO IF IMU TEMP WITHIN LIMITS.
i 14 ZERO IF ISS IS ON OR COMMANDED ON.
13 ZERO IF IMU FAIL HAS OCCURRED.
12 ZERO IF IMU CDU FAIL HAS OCCURRED.
11 ZERO IF IMU CAGE HAS BEEN COMMANDED.
10 ZERO IF LV GUIDANCE SW IN CMC POSITION. S/C
CONTROL OF SATURN.
9 ZERO IF IMJ OPERATING WITH NO MALFUNCTIONS.
8 NOT ASSIGNED, SHOULD BE ZERO.
7 ZERO IF OPTICS CDU FAIL HAS OCCURRED.
6 ZERO IF GUIDANCE REFERENCE RELEASE HAS
OCCURRED.
5 ZERO IF LIFTOFF HAS OCCURRED CAUSES CHANGE
FROM P02 TO P11.
b ZERO IF S-IVB SEPARATION OR ABORT HA
OCCURRED. i
3 ZERO WHEN SPS ENGINE BURN PREPARATIONS ARE
COMPLETE.
2 ZERO IF CM/SM SEPARATION HAS OCCURRED.
1 ZERO IF ULLAGE THRUST FROM S-IVB PRESENT.
)
R 1

' 493<
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WORD NO.

DESCRIPTION

REAL-TIME SIGNIFICANCE

938

CHANNEL 31

THC INPUTS

RHC INPUTS

BIT 15

14
13

12
11
10

NW SO 00w

SET TO ZERO IF COMPUTER IS IN CONTROL OF THE
SPACECRAFT. SET TO OME BY GEN AUTOPILOT CONTROL
SWITCH OFF OR IMU OFF,

ZERO IF RCS DAP FREE MODE IS SELECTED.

ZERO IF RCS DAP HOLD MODE IS SELECTED.

IF BITS 14 AND 13 = 112 AUTOMATIC MODE
SELECTED.

ZERO IF -Z TRANSLATION COMMANDED.

ZERO 1F +Z TRANSLATION COMMANDED.

ZERO IF -Y TRANSLATION COMMANDED.

ZERO IF +Y TRANSLATION COMMANDED.

ZERO IF -X TRANSLATION COMMANDED.

ZERO IF +X TRANSLATION COMMANDED.

ZERO IF -ROLL COMMANDED.

ZERO IF +ROLL COMMANDED.

ZERO IF -YAW COMMANDED.

ZERO IF +YAW COMMANDED.

ZERO IF ~PITCH COMVMANDED.

ZERO IF +PITCH COMMANDED.

9LA

CHANNEL 32

MINIMUM IMPULSE
CONTROLLER INPUTS

BIT 15
14

13-12

10-7

=W s o

NOT ASSIGNED, SHOULD BE ZERO.
ZERO IF PROCEED KEY (FORMERLY STANDBY) ON DSKY 1S
PRESSED.

NOT ASSIGNED, SHOULD BE ZERO.
NCT USED IN S/C 101.

NOT ASSIGNED, SHOULD BE ZERO.
ZERO IF -ROLL COMMANDED.
ZERQ IF +ROLL COMMANDED.
ZERO IF -YAW COMMANDED.

ZERO IF +YAW COMMANDED.

ZERO IF -PITCH COMMANDED.
ZERO IF +PITCH COMMANDED.

94B

CHANNEL 33

ZERO IF COMPUTER OSCILLATOR HAS STOPPED.
ZERO IF CMC WARNING HAS OCCURRED.

ZERO IF PIPA FAIL HAS OCCURRED.

ZERO IF TELEMETRY DOWNLINK IS TOO FAST.
ZERO IF UPLINK TOO FAST.

ZERO IF BLOCK UPLINK SWITCH IN SPACECRAFT IS SET
TO BLOCK.

NOT ASSIGNED, SHOULD BE ZERO.

NOT USED.

NOT USED. :

ZERO IF CMC CONTROL OF OPTICS IS SET.
ZERO IF ZERO OPTICS IS SET.

NOT ASSIGNED, SHOULD BE ZERO.

95A
958
96A
968
97A
978
98A
988
99A
998
100A
1008

DSPTAB
DSPTAB
DSPTAB
DSPTAB
DSPTAB
DSPTAB
DSPTAB
DSPTAB
DSPTAB
DSPTAB
DSPTAB
DSPTAB

= OO OOV W= O

R
O

SAME AS 4

5A TO sS0B
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TRANSMITTED IN PROGRAMS 40, 41, 47, 61

WORD NO. DESCRIPTION REAL-TIME SIGNIFICAMNCE
1A POWERED LIST 10 (00245)g INDICATES POWERED LIST BEING SENT.
18 SYNC BITS (77340)8 INDICATES DATA TO FOLLOW.
2A . X COMPONENT OF VEHICLE
28 X POSITION VECTOR
A oY COMPONENT OF VEHICLE
3B Y POSITION VECTOR
A @, Z COMPONENT OF VEHICLE
4B z POSITION VECTOR
T 5A Ve X COMPONENT OF VEHICLE g?XTZECéE%gR
58 X VELOCITY VECTOR AND TINE
6A Vo Y COMPONENT OF VEHICLE
68 Y VELOCITY VECTOR
7A v, Z COMPONENT OF VEHICLE
78 Z VELOCITY VECTOR
8A T TIME TAG_FOR
88 sV R AND V
o REDOCTR INDICATES THE NUMBER OF RESTARTS THAT HAVE OCCURRED
SINCE THE LAST FRESH START (V36ED
FINAL DESIRED XCDU
98 THETAD ANGLE FINAL DESIRED CDU ANGLES DURING COARSE ALIGN OR
oA THETAD FINAL DESIRED YCDU ATTITUDE MANEUVERS. PREFERRED ATTITUDE DURING
ANGLE ORBITAL NAVIGATION (P20) AND AUTO OPTICS POSITIONING.
FINAL DESIRED ZCDU INDI CATE REORIENTATION ANGLES DURING ENTRY (P62).
108 THETAD
ANGLE
CSM_RCS_DAP ON] TVC DAP ON CSM-RCS DAP_ON TVC DAP ON
11A YAW ATTITUDE ERROR COMPUTED AS
118 ADOTX VERRSB INTEGRAL OF YAW RATE ERROR.
MEASURED PITCH ACTUATOR OFFSET W.R.T.
12A BODY RATES ELECTRICAL NULL. INITIALLY SET
128 ADOTY DELPBAR ABOUT CONTROL TO PACTOFF THEN UPDATED EVERY
AXES ANY TIME DAP CYCLE. -
CSM-RCS DAP IS ON YAW ACTUATOR OFFSET W.R.T.
13A FW6, BIT 1520, 14=1| ELECTRICAL NULL. INITIALLY SET
138 ADOTZ DELYBAR TO YACTOFF THEN UPDATED EVERY
DAP CYCLE.
i:g VIPRIMEX
= X, Y, AND Z COMPONENTS OF VELOCITY VECTOR REQUIRED AT
18 VIPRIMEY IGNITION TIME FOR LAMBERT BURN.
16A VIPRIMEZ

168
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
17A BDTy X, Y, AND Z COMPONENTS OF THE EFFECT RATE OF CHANGE
15733 OF VELOCITY AND GRAVITY UPON VELOCITY TO BE GAINED.
18A BDTy MEASURED IN REFERENCE COORDINATES. USED ONLY IF A
188 LAMBERT BURN 1S SPECIFIED. CELLS REMAIN 0 IN AN
lon BDTZ EXTERNAL AV BURN.
VALUE OF PITCH C.G. OFFSET CPITCH TRIM ANGLED FOR SPS
20A PACTOFF ENGINE TVC DAP.
VALUE OF YAW C.G. OFFSET (YAW TRIM ANGLE) FOR SPS
208 YACTOFF ENGINE TVC DAP.
CSM-RCS DAP | TVC DAP CSM-RCS DAP TVC DAP
21A oorD MEASURER YAW ATTITUDE VALUE SENT TO ECDU FOR SPS
oRH02 . RATE IN CONTROL AXIS PITCH GIMBAL TRIM.
’im oo COORDINATE UPDATED VALUE SENT TO ECDU FOR YAW
EVERY 1 SEC, GIMBAL TRIM,
73A SPARE
VALUE OF RETURN ADDRESS INFORMATION FOR LAST
228 CADRFLSH REQUESTED PRIORITY DISPLAY (FWl BIT 14=1)
csM-RCs DAP | Tve Dap CSM-RCS_DAP TVC DAP
23A DESIRED BODY ROLL RATE | NOT ACTIVELY USED IN TVC
238 WBODYg OMEGAXC ABOUT CONTROL AXIS. DAP.
24, DESIRED BODY PITCH RATE | DESIRED PITCH ATTITUDE CHANGE
248 WBODY] OMEGAYC ABOUT CONTROL AXIS. ABOUT BODY AXIS PER DAP CYCLE.
25A DESIRED BODY VAW RATE DESIRED YAW ATTITUDE CHANGE
258 WBODY?2 OMEGAZC ABOUT CONTROL AXIS, ABOUT BODY AXIS PER DAP CYCLE.
26A N
268 X UNIT VECTOR OF
§7A X, X STABLE MEMBER IN
227;i REFERENCE COORDINATES
288 *z REFSMMAT
29A y
235 X UNIT VECTOR OF
30A Yy Y STABLE MEMBER IN
21;8\ REFERENCE COORDINATES
31B Yz
CSM-RCS DAP TVC DAP
32A AK1 CPITCH ATTITUDE ERROR) ATTITUDE ERROR TO FDAI NEEDLES. | BODY AXIS ATTITUDE
328 A CYAW ATTITUDE ERROR) IF FWO BIT 9=0 DAP FOLLOWING ERRORS DETERMINED

ERROR IS DISPLAYED.

IS DISPLAYED.

IF FWO
BIT 9=1 TOTAL ATTITUDE ERROR

BY DAP.

~486<
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T

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
CSM-RCS DAP | TVC DAP CSM-RCS DAP TVC DAP
33A CHANTEMP ROLLWORD SET TO ZERO IN RCS DAP | USES ONLY BITS 1 AND 2 OF WORD.
UNTIL MINIMUM IMPULSE O}NORMLO}—MLL 1}wm¢
IS USED THEN = CHAN 31 | 0 f JETSON 1§ COMMAND 0 f COMMAND
CSM-RCS DAP | TVC DAP CSM-RCS DAP TVC DAP
338 ERRORY TEMREG INTERMEDIATE ATTITUDE ROLL JET ON TIME (-0 FOR NO JETS
ERRORS IN CONTROL CO- T0 FIRED.
ORDINATES (SENT TO AK'S [ USED TO CONTROL STROKING TEST
34A ERRORY STROKER IF FWO BIT 9=0) CHANGES WILL PROBABLY NOT BE SEEN.
CONTAING THE MOST SIGNIFICANT HALF
OF PREVIOUS ACCEL OUTPUT USED TO
348 ERROR, PASTDELY CHECK FOR LOW THRUST (75%) FOR
CROSS—PRODUCT STEERING.
35A OPTMODES CONTROLS PERFORMANCE OF OPTICS FUNCTIONS
BITS 15-11 - NOT ASSIGNED - SHOULD BE 0.
BIT 10=1 - OPTICS HAS BEEN ZEROED SINCE LAST FRESH START
OR RESTART. GENERATES ALARM (120)8 IF OPTICS
DRIVE 1S ATTEMPTED WITH BIT=0.
BIT 9 — SET TO ONE WHEN OPTICS SWITCHED FROM COMPUTER
MODE TO SOME OTHER MODE (MANUAL OR ZERO).
SET TO ZERO BY FRESH START.
BIT 8 - NOT ASSIGNED SHOULD BE 0.
BIT 7 - LAST SAMPLED VALUE OF CHANNEL 30 BIT 7 (OPTICS
CDU FAIL). GENERATES TRACKER ALARM (DSPTAB
11 BIT 8=1) IF THIS BIT GOES FROM 1 TO 0 PRO-
VIDED BIT 2 OF OPTMODES = 0. SET TO ONE BY
FRESH START OR RESTART.
BIT 6 - NOT ASSIGNED SHOULD BE 0.
BIT 5 - LAST SAMPLED VALUE OF CHANNEL 33 BIT 5 (0 =
OPTICS MODE SWITCH IN COMPUTER).
BIT 4 - LAST SAMPLED VALUE OF CHANNEL 33 BIT 4 (0 =
OPTICS MODE SWITCH IN ZERO) IF BIT 5 AND
BIT 4 OF OPTMODES = 1 THE MANUAL MODE 15 SELECT
BIT 3 - SET TO OME WHEN OPTICS MODE SWITCH SET TO
ZERO. REMAINS ONE FOR 16.2 SECONDS (OPTICS
ZEROING DELAY). IF MODE SWITCH IS TAKEN
OUT OF ZERO DURING 16.2 SECONDS ALARM
(116)g IS GENERATED.,
BIT 2 - BIT SET TO ONE TQ INMIBIT ANY
TRACKER ALARMS PURING OPTICS
ZEROING DELAY .
BIT 1 - BIT SET TO ONE TO INDICATE
DELAY WILL COMPLETE IN .4 SEC. INHIBITS
ALARM (116)3.
358 HOLDFLAG USED TO DETERMINE NATURE OF ATTITUDE HOLD CONTROL TN CSM-
RCS DAP. 1F >+0 PERFORM ATTITUDE HOLD ABOUT ANGLES CON-
TAINED IN CDU INPUT COUNTERS (PRESENT IMJ ANGLES), IF
= +0 ATTITUDE HOLD ABOUT EXISTING REFERENCE, IF <+0
AUTOMATIC STEERING TO BE PERFORMED.
36A CADRFLSH < 1 VALUE OF RETURN ADDRESS INFORMATION FOR LAST REQUESTED
MARK ,
368 CADRFLSH + 2 VALUE OF RETURN ADDRESS INFORMATION FOR LAST NORMAL

DISPLAY REQUESTED.

D.
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
37A COUS OPTICS SHAFT ANGLE, READS SHAFT CDU READ COUNTER
;;i gigﬁ’; X, Y, AND Z PIPA INPUT COUNTERS ZERCED AT THE START OF AVE G
4 oy AND ENTRY 2 SEC DURING AVE G.
39A CDUX X, Y, AND Z CDU INPUT COUNTERS. READ THE IMU CDU READ COUNTERS
232 ggg; ZEROED DURING ZERO ENCODE MODE (IMODES 33 BIT 5=1).
408 COUT OPTICS TRUNNION ANGLE, READS TRUMNTON COU TEAD COUNTER
BIT SET RESET
H1A FLAGWORD 0
CPHIXCMP 15 OUTPUT OF CALCGA IS C¢X OUTPUT OF CALCGA THETAD
JSWITCH 14 INTEGRATION W MATRIX INTEGRATION OF STATE VECTOR
13-11 | NOT ASSIGNED SHOULD BE ZERO
COAROF IN 10 USED IN TEST PROGRAMS SHOULD BE ZERO
NEEDLFLG g TOTAL ATTITUDE ERROR DAP FOLLOWING ERROR DISPLAYED
DISPLAYED
IMUSE 8 IMU IN USE IMU NOT IN USE
RNDVZFLG 7 NOT USED IN POWERED LIST
R53FLG 6 NOT USED IN PCWERED LIST
5 NOT ASSIGNED SHOULD BE ZERO
TRUNFLG 4 NOT USED IN POWERED LIST
FREEFLG 3 NOT USED IN POWERED LIST
2 NOT ASSIGNED SHOULD BE ZERO
ESCAPESW 1 ORBIT HYPERBOLIC ORBIT_ELLIPTIC
BIT SET RESET
410 FLAGTORD 1
NJETSFLAG 15 2-JET XTRANSLATION WITH 4-JET XTRANSLATION WITH CSM-RCS
CSM-RCS DAP. DAP.
STIKFLAG 14 RHC IN CONTROL OF CSM-RCS DAP|CMC IN CONTROL OF CSM-RCS DAP
ERADFLAG 13 NOT USED IN POWERED LIST
R31FLAG 12 V83 REND PARAMETER DISPLAY  |V85 REND PARAMETER DISPLAY
ENG2FLAG 11 RCS BURN CALLED (P41) SPS BURN CALLED (P4L0)
TARGIFLAG 10 NOT USED IN POWERED LIST
TARG 2FLAG 9 NOT USED IN POWERED LIST
VEHUPELG 8 CSM STATE VECTOR BEING LM STATE VECTOR BEING UPDATED
UPDATED
UPDATFLG 7 NOT USED IN POWERED LIST
ONFLAG 6 NOT PROGRAMED, THEREFORE SHOULD REMAIN ZERO
TRACKFLG 5 NOT USED IN POWERED LIST
4 NOT ASSIGNED SHOULD BE ZERO
ITERISW 3 SET TO ONE AT START OF SET TO ZERO AFTER FIRST LAMBERT
LAMBERT ROUT INE ITERATION IF A 2ND IS REQUIRED.
GUESSW 2 SET TO ONE TO INDICATE
STARTING VALUE FOR ITERATION
AVAILABLE
AVEGFLG 1 AVE G 2-SEC RATE TO CONTINUE IAVE G TO TERMINATE
BIT SET RESET
424 FLAGWORD 2
DRIFTFLG 15 PLATFORM ALIGNMENT COMPEN- NO DRIFT COMPENSATION SCHEDULED
SATED EVERY 82 SEC FOR DRIFT
R2IMARK 14 NOT USED IN POWERED LIST
13-12 | NOT ASSIGNED SHOULD BE ZERO
STEERSW 11 CROSS-PRODUCT STEERING COMPU- [NO CROSS-PRODUCT STEERING
TATIONS ARE TO BE DONE '
CYCLESW 10 USED TO CONTROL INITIATION OF LAMBERT COMPUTATION IN P40 AND Phl
IMPULSW 9 INITIATE SPS ENGINE CUTOFF
XDELVFLG 8 PERFORM EXTERNAL 4V BURN PERFORM LAMBERT BURN




POWERED - Continued

TRANSMITTED IN PROGRAMS 40, 41, 47, 61

CSM 101
REV A
NEW PAGE

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
BIT SET RESET
42A FLAGWORD 2
FIRSTFLAG 7 NOT THE FIRST LAMBERT COMPU- | FIRST COMPUTATION CYCLE.
TATION CYCLE.
FINALFLG 6 NOT USED IN POWERED LIST.
AVFLAG 5 USED IN CONTROL OF LAMBERT COMPUTATIONS.
PFRATFIG 4 PREFERRED ATTITUDE WAS PREFERRED ATTITUDE NOT
COMPUTED IN P40 AND PL1. COMPUTED.
CALCMAN3 3 SET TO ONE AT THE END OF THE | GIMBAL LOCK AVOIDANCE IS
CALCULATIONS FOR A LARGE REQUIRED.
ATTITUDE MANEUVER TO INDI-
CATE NO GIMBAL LOCK AVOID-
ANCE IS REQUIRED.
CALCMAN2 2 USED IN MANEUVER CALCULATIONS UNLIKELY THAT CHANGES WILL
BE NOTED ON TELEMETRY.
NODOFLAG 1 MAJOR MODE CHANGE TO P00 ONLY | MAJOR MODE CHANGE TO ANY
IS ALLOWED. PROGRAM 1S ALLOWED.
BIT SET RESET
42B FLAGWORD 3
AUTMANSW 15 MANUAL MANEUVER DESIRED AUTOMATIC MANEUVER DESIRED
GLOKFAIL 14 BIT SET TO ONE IF GIMBAL NO GIMBAL LOCK WILL OCCUR
ANGLE CALC DETECTS A MIDDLE
GIMBAL ANGLE OF >60° WILL
OCCUR., GENERATES ALMLO1g.
REFSMFLG 13 REFSMMAT IS GOOD. REFSMMAT NO GOOD (SET IN
COARSE ALIGN, CAGE, DURING
ALIGNMENT PROGRAMS).
12 NOT ASSIGNED, SHOULD BE ZERO.
STBYFLG 11 NOT USED IN POWERED LIST.
VFLAG 10 NOT USED IN POWERED LIST.
ONMONFLAG 9 ACCEL. MONITORED AT INTER- ZEROED DURING AVE G.
MEDIATE TIMES IN P61 AND P62.
8 NOT ASSIGNED, SHOULD BE ZERO.
CULTFLAG 7 NOT USED IN POWERED LIST.
ORBWFLAG 6 NOT USED IN POWERED LIST.
STATEFLG 5 STATE VECTOR TO BE UPDATED. STATE VECTOR HAS BEEN OR
WILL NOT BE UPDATED.
INTYPFLAG 4 CONIC INTEGRATION WILL BE ENCKE (PRECISION) INTE-
PERFORMED. GRATION WILL BE PERFORMED.
VINTFLAG 3 CSM STATE VECTOR TO BE LM STATE VECTOR TO BE
INTEGRATED. INTEGRATED.
D60RIFLAG 2 W MATRIX INTEGRATION WILL W MATRIX INTEGRATION WILL
BE 9X9 DIMENSION, BE 6X6 DIMENSION.
DIMOFLAG 1 W MATRIX WILL BE INTEGRATED. W MATRIX WILL NOT BE
INTEGRATED.
BIT SET RESET
43A FLAGWORD 4
MRKIDFLG 15 MARK OR EXTENDED VERB DISPLAY | NO MARK OR EXTENDED VERB
IS WAITING FOR A RESPONSE. DISPLAY WAITING.
PRIODFLG 14 PRIORITY DISPLAY IS WAITING NO PRIORITY DISPLAY
FOR A RESPONSE. WAITING.
ENDIOFLG 13 PRIORITY OR NORMAL DISPLAY NEITHER PRIORITY OR NOR-
IS WAITING FOR A RESPONSE. MAL DISPLAY IS WAITING.
NRMIDFLG 12 NORMAL DISPLAY 1S WAITING NO NORMAL DISPLAY WAITING.
FOR A RESPONSE.
MWAITFLG 11 NOT PRESENTLY PROGRAMED. SHOULD BE ZERO.
NWAITFLG 10 NORMAL DISPLAY IS WAITING NO NORMAL DISPLAY WAITING.
TO BE INITIATED.
MRKNVFLG 9 MARK OR EXTENDED VERb DIS-

PLAY FOUND DISPLAY SYSTEM

I* USE =Y ASTPOMAUT COR UPLINK.

b 4199<
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WORD NO.

DESCRIPTION

REAL-TIME SIGNIFICANCE

BIT

SET

RESET

43A

FLAGWORD 4
NRMNVFLG

PRONVFLG

PINBRFLG

MRUPTFLG

NPUPTFLG

MRKOVFLG

RET1FLG

NORMAL DISPLAY FOUND DISPLAY
SYSTEM IN USE BY ASTRONAUT
OR UPLINK,

PRIORITY DISPLAY FOUND DIS-
PLAY SYSTEM IN USE BY
ASTRONAUT OR UPLINK,
INTERFERENCE WITH AN
INTERNALLY GENERATED DIS-
PLAY HAS OCCURRED OR
TERMINATE HAS OCCURRED

WITH BIT 13 OF THIS

FLAGWORD = 1,

BIT SET TO ONE WHEN A MARK
OR EXTENDED VERB DISPLAY HAS
BEEN INTERRUPTED BY A PRIOR-
ITY BDISPLAY.

BIT SET TO ONE WHEN A NORMAL
DISPLAY IS INTERRUPTED BY A
MARK OR EXTENDED VERB DIS-
PLAY OR A PRIORITY DISPLAY.
BIT SET TO ONE WHEN A MARK
OR EXTENDED VERB DISPLAY IS

TO INTERRUPT A NORMAL DISPLAY.
SHOULD BE ZERO
SHOULD BE_ZERO.

NOT PROGRAMED.
NOT ASSIGNED.

BIT

SET

RESET

438

FLAGWORD 5
DSKYFLG
INTFLAG2
INTFLAG3
V59FLAG
INCORFLAG

DMENFLG
COMPUTER

ENGONFLG
3AXISFLAG

GRRBKFLG

NOSOLNSW AND NOSOFLAG

MGLVFLAG

RENDWFLAG

15
14

13

DISPLAYS SENT TO DSKY.
ORBITAL INTEGRATION PACKAGE
IN USE.

SET IF RESTART PHASE CHANGE
OCCURS TO PREVENT RESET OF
BIT 14 IF RESTART OCCURS.
NOT USED IN POWERED LIST.
NOT USED IN POWERED LIST.
NOT ASSIGNED SHOULD BE ZERO.
NOT USED IN POWERED LIST.
SET TO ONE IN FRESH START TC
INDICATE COMPUTER IS A CMC.
SPS ENGINE ON (P40).

BIT SET WHEN ATTITUDE MANEU-

VER IS SPECIFIED BY 3 ANGLES.

SET PRIOR TO PERFORMING
MANEUVER TO SEPARATION
ATTITUDE IN P61.

NOT USED IN POWERED LIST.
NOT ASSIGNED SHOULD BE ZERO,
SET TO ONE IF LAMBERT PACK-
AGE FAILS TO DELIVER A
SOLUTION. GENERATES ALARM
607g.

VELOCITY CHANGE IN LOCAL
VERTICAL COORDINATES HAS TO
BE COMPUTED,

NOT USED IN POWERED LIST.

NO DISPLAYS SENT.
ORBITAL INTEGRATION PACKAGE
INOT IN USE.

LGC COMPUTER.

SPS ENGINE OFF.

ZERO WHEN ATTITUDE IS
SPECIFIED BY SOME OTHER
ROUTINE.

MIDPLE GIMBAL ANGLE AT
IGMITION HAS BEEN
COMPUTED.
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TRANSMITTED IN PROGRAMS 40, 41, 47, 61
WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
BIT SET RESET
LA FLAGWORD 6
DAPBIT1 15 0 ) NO DAP 0)CSM 1 )TVC 1 ) SATURN
DAP STATUS i 2 RCS £ E
DAPBIT2 14 0 )OR ENTRY 1)DAP 0 JDAP 1) DAP
OFSETUP 13 LENGTH SPS BURN LONG ENOUGH ZERO AT START OF TVC DAP
TO PERMIT UPDATE OF PITCH AND REMAINS ZERO IF BURN
AND YAW OFFSETS TO BE MADE LESS THAN 10 SEC.
AT END OF BURN.
CMDAPARM 12 NOT USED IN POWERED LIST.
GAMDIFSW 11 NOT USED IN POWERED LIST.
GONEPAST 10 NOT USED IN POWERED LIST.
RELVELSW 9 NOT USED IN POWERED LIST.
KNOWNFLG AND EGSW 8 NOT USED IN POWERED LIST.
HUNTSW1 7 NOT USED IN POWERED LIST.
HIND 6 NOT USED IN POWERED (| IST.
INRLSW 5 NOT USED IN POWERED LIST.
LATSW 4 NOT USED IN POWERED LIST.
05GSW 3 NOT USED IN POWERED LIST.
CM/DSTBY 2 NOT USED IN POWERED LIST.
SYMDIFSY 1 NOT USED IN POWERED LIST.
BIT SET RESET
448 FLAGWORD 7
TERMIFLG 15 NOT USED IN POWERED LIST.
14 NOT ASSIGNED SHOULD BE ZERO.
IGNFLAG 13 NOMINAL SPS IGNITION TIME HAS
ARRIVED P40).
ASTNFLAG 12 CREW HAS AUTHORIZED SPS
IGNITION (P40)
TIMRFLAG 11 SETS Tgpo TO BE DISPLAYED IN Tgo = TIME TO IGNITION OR
NOUNS 35,40,45,59. TIME TO CUTOFF,
UNNORMSW 10 SHOULD REMAIN ZERPO FOR FLIGHT.
TTMODESW 9 SHOULD REMAIN ZERO FOR FLIGHT.
GONEBY 8 NOT USED IN POWERED LIST.
IDLEFLAG 7 INHIBIT AV MONITOR SET TO ENABLE AVE G ROUTINE TO PER~
ONE AT CUTOFF. FORM AV MONITOR FUNCTION.
V37FLAG 6 AVE G IS RUNNING. AVE G STATE VECTOR HAS BEEN
UPDATED. AVE G IS OFF.
5 NOT ASSIGNED. SHOULD BE ZERO.
UPLOCKFL 4 NOT USED IN POWERED LIST.
VERIFLAG 3 NOT USED IN POWERED LIST,
ATTCHFLAG 2 LM ATTACHED FOR CSM-RCS DAP LM NOT ATTACHED.
COMPUTATION.
TFFSW 1 CALCULATE TIME OF PERIGEE. CALCULATE TFr. SINCE BIT
IS RESET AFTER PERIGEE IS
COMPUTED IT WILL BE OB-
SERVED AS ZERO.
L4SA DSPTAB + 0 DISPLAY TABLE CODES FOR GENERATION DSKY NUMERICS.
45B DSPTAB + 1
LA DSPTAB + 2
46B DSPTAB + 3
L7A DSPTAB + 4
478 DSPTAB + § USED TO INDICATE VERB-NOUN, MAJOR
L8A DSPTAB + 6 MODE AND Rl’ RQ, R3 DISPLAYS.
488 DSPTAB + 7
LaA DSPTAB + 8
498 DSPTAB + 9
S50A DSPTAB + 10

8-t4ly
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
508 DSPTAB + 11 DISPLAY TABLE TO DSKY STATUS LIGHTS.
604008 = PROGRAM CAUTION, 60200§ = TRACKER WARNING
600208 = NG ATTITUDE, 600408 = GIMBAL LOCK
51A T COMPUTER CLOCK INDICATING TIME SINCE LIFTOFF.
518 NOW UPDATED BY V55E OR V73E.
S2A X COMPONENT OF "OTHER"
528 X VEHICLE POSITION
534 @y Y COMPONENT OF “OTHER"
538 Y VEHICLE POSITION
SLA ry Z COMPONENT OF "OTHER"
548 VEHICLE POSITION " "
Zon X COMPORENT OF TOTHER" LM ("OTHER") STATE VECTOR
558 X VEHICLE VELOCITY
56A vy Y COMPONENT OF '"OTHER'
568 Y VEHICLE VELOCITY
57A v, I COMPONENT OF "OTHER"
57B Z VEHICLE VELOCITY
8A
gsa TETLM TIME TAG FOR LM COTHER) STATE VECTOR
SOA REDOCTR SAME AS OA
598 THETAD SAME AS 9B
60A THETAD SAME AS 10A
608 THETAD SAME AS 108
61A
o1B ADOTY SAME AS 11, 118
ggé ADOTY SAME AS 12A, 128
63A
638 ADOTZ SAME AS 13A, 138
GLA e TIME FROM INTERFACE ALTITUDE 300,000 FT ABOVE
648 PAD RADIUS.
65A 1/CONACC RECIPROCAL OF ROLL AXIS ACCELERATION CROLL DAP
GAIN) COMPUTED IN TVC DAP.
658 VARK VALUE_OF TVC PITCH/YAW GAIN
66A
e6n MASS VALUE OF CURRENT VEHICLE MASS
67A ELEV VALUE OF THE ELEVATION ANGLE
678 (R2 OF NOUN 55)
68A
688 Vex
69A vey X, Y, AND Z COMPONENTS OF VE!OCITY TO BE GAINED
698 UPDATED EVERY 2 SECS DURING AVE G IN P40 AND PG4l.
70A v
708 GZ

..
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% TRANSMITTED IN PROGRAMS 40, 41, 47, 61
WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

71A PCMD SAME AS 21A

718 YCMD SAME_AS 21B

77A VALUE OF TIME WHEN THE PIPAS WHERE

728 PIPTIME 1 LAST READ

;;g DELVy

L X, Y AND Z COMPENSATED PIPA COUNT FOR

g DELVy 2SECOND INCREMENT. UPDATED DURING
AVE G ROUTINE.

75A DELVZ

758

;gg I:gﬁg:{( X, Y AND Z INTERMEDIATE DESIRED CDU ANGLES

o TETAD COMPUTED IN CSM-RCS DAP ONLY.

778 DELCDUxep MOST SIGNIFICANT HALF OF THETADX

78A FAILREG +0 CONTAINS ALARM PATTERN OF FIRST ALARM RECEIVED

788 FAILREG +]_ CONTAINS ALARM PATTERN OF SECOND ALARM RECEIVED

79A . VALUE OF COMPUTER CLOCK WHEN LI1FTOFF OCCURRED, WHEN

708 EVENT SPS ENGINE CAME ON, OR WHEN SPS ENGINE WENT OFF.

goa T TIME TO GO TO ENGINE CUTOFF

808 GO

CSM-RCS DAP | RVC DAP CSM-RCS_DAP TVC DAP

81A AKg PAXERR ROLL ATTITUDE ERROR TO FDAI| CONTAINS DIFFERENCE BE-
NEEDLES. IF FWO BIT 9=1 TWEEN DESIRED AND PRE-
TOTAL ATTITUDES ERROR DIS- | SENT CDUX UPDATED EVERY
PLAYED, IF FWO BIT 9=0 DAP | 0.5 SECONDS.

FOLLOWING ERROR DISPLAYED.

818 Ay ARy PITCH ATTITUDE ERROR TO PITCH ERROR SIGNAL
FDAI NEEDLES. IF FWO BIT | (INTEGRAL OF COMMANDED
9=1 TOTAL ATTITUDE ERROR PITCH RATE + PITCH RATE
DISPLAYED. IF FW0 BIT 9=0 | ERROR MINUS ACTUAL PITCH
DAP FOLLOWING ERROR RATE) UPDATED EVERY
DISPLAYED. 0.5 SECONDS.

82A Ay AKy YAW ATTITUDE ERROR TO FDAI | YAW ERROR SIGNAL
NEEDLES., IF FWO BIT 9=1 CINTEGRAL OF COMMANDED
TOTAL ATTITUDE ERROR DIS- | YAW RATE + YAW RATE
PLAYED. IF FWO BIT 9=0 ERROR MINUS ACTUAL YAW
DAP FOLLOWING ERROR RATE) UPDATED EVERY
DISPLAYED. 0.5 SECONDS.

825 OGARATE RATE OF CHANGE OF CDUy USED BY TVC DAP FOR ROLL
ATTITUDE CONTROL.

g;‘B“ TIe VALUE OF IGNITION TIME DISPLAYED BY NOUN 33

8-46
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TRANSMITTED IN PROGRAMS 40, 41, 47, 61

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
84A SPECIFIED VALUE OF TRANSFER TIME COMPUTED ONLY
848 T3 TO T4 IN P3b.
85A DAPDATARL BIT SET RESET
LOADED WITH V48NWGE | 15 | NOT USED SHOULD BE ZERO
14 0$ NO DAP 1} LM-ON 0)LM-OFF 1 ) SATURN
OR
13 | o) enTRYy o) RcS DAP 1$RCS DAP 1} DAP
12-11{ NOT USED SHOULD BE ZERO
10 | USE A/C QUAD (RCS JETS) IF BIT 720 USE A/C AND B/D
9-8 { NOT USED SHOULD BE ZERO
7 | USE B/D QUAD (RCS JETS) IF BIT 10=0 USE A/C AND B/D
6-5 | NOT USED SHOULD BE ZERO
4 | 5° DEADBAND 0.5° DEADBAND
3 | NOT USED SHOULD BE ZERO
o [s] o
2 < SPECIFY ) oi.O; 0i0}2°1£.; 1§4/
1 | MWNEUVER RATE] 5 Ysec 1) sec o) sec 1) skc
858 DAPDATAR?2 BIT SET RESET
LOADED WITH V48N4GE [15-1G | NOT USED SHOULD BE ZERO
13 USE A/C OUAD FOR ROLL USE B/D QUAD FOR ROLL
12-11 { NOT USED SHOULD BE ZERO
10 USE OF A QUAD ALLOWED USE OF A QUAD NOT ALLOWED
9-8 | NOT USED SHOULD BE ZERO
7 USE OF B QUAD ALLOWED USE OF B QUAD NOT ALLOWED
6-5 | NOT USED SHOULD BE ZERO
4 USE OF C QUAD ALLOWED USE OF C QUAD NOT ALLOWED
3-2 | NOT USED SHOULD BE ZERO
1 USE_OF D QUAD ALLOWED USE OF D QUAD NOT ALLOWED
86A P VALUE OF BBANK AND Q REGISTERS AT THE TIME OF A RESTART.
868 2 USED TO DETERMINE LOCATION OF RESTART OCCURRENCE.
87A ALARMCADR +0 CONTAINS REGISTER PORTION OF 15T ADDRESS FOLLOWING MOST
RECENT ALARM,
878 ALARMCADR +1 BBANK PORTION OF THE 1ST ADDRESS FOLLOWING MOST RECENT
ALARM.
88A IMODES 30 BIT SET RESET
BITS 15 THROUGH 9 15 MU TEMP OUT OF LIMITS. MU TEMP WITHIN LIMITS.
ARE LAST SAMPLED (CHANNEL 11 BIT 4 IS SET TO AGREE WITH THIS BIT).
VALUE OF CHANNEL 14 NO 155 TURN-ON REOUEST 1SS TURN-ON REQUEST HAS
30 EXCEPT FOR BIT OCCURRED.
10 WHICH IS LAST 13 NO IMJ FAIL IMU FAIL HAS OCCURRED. IF

SAMPLED VALUE OF
CHAN 33 BIT 13.

BIT 4 OF THIS WORD IS ALSO
ZERO SET CHAN 11 BIT 1=1.
12 NO ECDU FAIL ECDU FAIL HAS OCCURRED.

IF BIT 3 OF THIS WORD IS
ALSO ZERO, SET CHAN 11

BIT 1=1.
11 NO IMU CAGE COMMAND IMU CAGE COMMANDED

10 PIPA FAIL HAS OCCURRED.
’ IF BIT 1 OF THIS WORD IS
ALSO ZERO SET CHAN 11

BIT 1=1.
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
88A IMODES 30 BIT SET RESET
9 IMJ NOT OPERATING, - IMU OPERATING.
8 BIT USED IN IMU TURN-ON SEQUENCING. SET FOR ,48 SEC
WILL MOST LIKELY BE ZERO.
7 BIT USED IN IMU TURN-ON SEQUENCING. SET FOR .48 SEC
WILL MOST LIKELY BE ZERO.
6 IMJU INITIALIZATION BEING  [IMJU NOT IN INITIALIZATION.
ACCOMPLISHED (CAGE CMD,
IMU ZEROING, TURN-ON DE-
LAY ALL SET THIS BIT).
5 INMIBIT ALARM 212g IF PIPA
FAIL OCCURS DURING TURN-ON
SEQUENCING.
4 INHIBIT 1SS WARNING BASED [ISS WARNING NOT INHIBITED.
ON IMJ FAIL (OCCURS DURING
TURN-ON DELAY AND COARSE
. ALIGND.
3 INHIBIT 1SS WARNING BASED [1SS WARNING NOT INHIBITED.
ON ECDU FAIL (OCCURS DURING
TURN-ON DELAY AND IMU ZERO)
2 INDICATES TURN-ON DELAY NO TURN-ON DELAY FAILURE.
FAILURE ALONG WITH ALARM
2078.
1 INHIBIT ISS WARNING BASED 11SS WARNING NOT INHIBITED
ON PIPA FAIL. (BIT IS ONE |CAVERAGE G IS RUNNING).
UNLESS AVERAGE "G" IS
RUNNING ,
888 IMODES 33 BIT SET RESET
15 NOT ASSIGNED SHOULD REMAIN ZERO.
14 MONITORS THE LAST SAMPLED |SET TO ZERO WHEN STANDBY
VALUE OF CHANNEL 30 BIT 14.|BUTTON ON DSKY IS PRESSED
(CONTROLS PROCEED FUNCTIOM
THE SAME AS V33E).
13 MONITORS THE LAST SAMPLED |SET TO ZERO IF PIPA FAIL
VALUE OF CHANNEL 33 BIT 13.]HAS OCCURRED.
12 MONITORS THE LAST SAMPLED |SET TO ZERO IF TELEMETRY
VALUE OF CHANNEL 33 BIT 12.|DOWNLINK IS TOO FAST,
11 MONITORS THE LAST SAMPLED |SET TO ZERO IF UPLINK IS
VALUE OF CHANNEL 33 BIT 11.|TOO FAST.
10-7 | NOT ASSIGNED SHOULD REMAIN ZERO.
6 IMJ USE FOR VEHICLE ATTI- |SET OF ZERO AFTER FINE
TUDE SHOULD NOT BE ATTEMP- |ALIGN ROUTINE.
TED. SET TO ONE IN COARSE
ALIGN AND IMU ZEROING.
5 SET TO ONE DURING IMJ NOT EXPECTED TO BE USED
ZEROING ROUTINE (V4ON20E). |IN FLIGHT.
4-3 | NOT ASSIGNED SHOULD BE ZERO
2 USED IN GROUND TESTING ONLY
1 SET TO ONE WITH V35E CLAMP
TEST) FOR 5 SEC.
89A CDUX SAME AS 39A
898 CDUY SAME AS 398
904 cbuz SAME AS LOA
908 COUT SAME AS 40B
91A CHANNEL 11 BIT 15-14 | NOT ASSIGNED SHOULD BE ZERO.
13 SET TO ONE FOR SPS ENGINE ON NOT USED IN COAST AND
ALIGN.
12-11 | NOT_ASSIGNED SHOULD BE ZERO,
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WORD NO.

DESCRIPTION

REAL-TIME SIGNIFICANCE

91A

CHANNEL 11

BIT 9

~ 0o

TEST CONNECTOR OUTPUT SET TO ONE 2 SECONDS AFTER
AVE G STARTS AND REMAINS 1 UNTIL AVE G END.

NOT ASSIGNED SHOULD BE ZERO.

SET TO ONE WHEN OPERATOR ERROR HAS OCCURRED. RESET
WITH ERROR RESET VIA DSKY OR UPLINK.

SET TO 1 WHEN OPERATOR ACTION IS REQUIRED (DSKY

IS FLASHING).

SET TO 1 WITH KEY RELEASE LIGHT INDICATING PROGRAM
DESIRES USE OF DSKY DISPLAYS.

SET TO ONE WHEN THE IMU TEMP IS OQUT OF LIMITS.

SET TO 1 WHEN UPLINK INTERRUPT OCCURS INDICATING
UPLINK ACTIVITY.

SET TO 1 WHEN COMPUTER IS WORKING ON AN ACTIVE
JOB. GENERATES COMPUTER ACTIVITY LIGHT.

SET TO 1 WITH ISS WARNING.

SETS 1SS WARNING LIGHT,

918

CHANNEL 12

BIT 15

N W

SET TO ONE 4 SECONDS AT THE END OF THE 1SS 90-SEC.
TURN-ON DELAY INDICATING TURN-ON DELAY COMPLETE.
S-1vB CUTOFF COMMAND. NOT EXPECTED TO BE USED
DURING FLIGHT.

S-IVB INJECTION SEQUENCING START NOT EXPECTED TO
BE USED DURING FLIGHT,

NOT ASSIGNED SHOULD BE ZERO.

DISENGAGE OPTICS DAC NOT EXPECTED TO BE USED.
ZERO OPTICS COMMAND NOT EXPECTED TO BE USED.

SET TO ONE WITH V4BE IF BITS 14~13 OF DAPDATARL = 1
SETS S-1VB TAKEOVER ENARLE.

SET TO ONE IN P40 IF TVC DAP 1S GOING TO BE USED.
SETS TVC DAP ENABLE.

NOT ASSIGNED SHOULD BE ZERO.

IMJ CDU ERROR COUNTER ENABLE SET TO ONE DURING
COARSE ALIGN, S-IVB TAKEOVER AND ATTITUDE ERRORS
TO FDAI.

IMU CDU ZERO COMMAND. SET TO ONE ANYTIME IMU CDU
READ COUNTERS ARE TO BE ZEROED.,

IMU COARSE ALIGN ENABLE. SET TO ONE ANYTIME IMU
IS TO BE COARSE ALIGNED.

NOT USED.

OPTICS CDU ERROR COUNTER ENABLE. SET TO ONE
DURING OPTICS COARSE ALIGN CR TVC DAP ENABLE.
ZERO OPTICS CDU. SET TO ONE FOR 0,2 SEC AT THE
END OF OPTICS ZEROING SEQUENCE. BECAUSE OF
SHORT SET TIME IT SHOULD BE ZEROQ,

92A

CHANNEL 13

BIT 15

14
13

11

Lo~ oowo

+

TORUPT ENABLE. ONE ENABLES THE TIME 6 COUNTER TO
START COUNTING DOWN FOR RCS JET ON TIME. USED IN
CSM-RCS DAP AND TVC ROLL DAP.

NOT EXPECTED TO BE USED SHOULD BE ZERO.

NOT EXPECTED TO BE USED SHOULD BE ZERO.

NOT EXPECTED TO BE USED SHOULD BE ZERO.

SET TO ONE AT THE END OF P06 TO ENABLE STANDBY
BUTTON TO DOWNMODE THE COMPUTER TO STANDBY,

SET TO 1 BY V35E (LAMP TEST). REMAINS 1 FOR 5 SEC.
NOT ASSIGNED SHOULD BE ZERO.

NOT USED SHOULD BE ZERO.

WORD ORDER CODE BIT 1, EXCEPT FOR WORDS 1 AND 51.
BLOCK UPLINK NOT SET BY PROGRAM,

NOT USED SHOULD BE ZERO.

NOT ASSIGNED SHOULD BE ZERO.

=08~
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928

CHANNEL 14

BIT

15
14

13
12

10

VI OY N 00 W

XCDU DRIVE ENABLE, ENABLES PULSES TO BE SENT FROM
COMPUTER TO XCDU ERROR COUNTER.

YCDU DRIVE ENABLE.

ZCDU DRIVE ENABLE.

TRUNNION CDU DRIVE ENABLE. ENABLES PULSES TO BE
SENT TO TRUNNION CDU ERROR COUNTER FOR EITHER

OPTICS COARSE ALIGN OR TVC YAW AXIS COMMAND.

SHAFT CDU DRIVE ENABLE. ALSO TVC PITCH AXIS COMMAND.
ENABLE GYRO TORQUEING. ENABLES PULSES TO BE SENT
FROM COMPUTER TO GYRO PULSE TORQUE ELECTRONICS.

BIT SET TO ONE TO INDICATE NEGATIVE GYRO TORQUE.
O}NO U}Tomwﬁ 1}TommE l}TOWNE
0fAXIS 1 X-AXIS GYRO O0f Y-AXIS GYRO 1§ Z-AXIS GYRQ
SET TO ONE TO ENABLE GYRO PULSE TORQUE POWER SUPPLY.
NOT USED.

NOT ASSIGNED SHOULD BE ZERO.

NOT_USED.

93A

CHANNEL 30

BIT

ZERO IF IMJ TEMP WITHIN LIMITS.
ZERO IF ISS IS ON OR COMMANDED ON.

ZERO IF IMU FAIL HAS OCCURRED.

ZERO IF IMJ CDU FAIL HAS OCCURRED.

ZERO IF IMU CAGE HAS BEEN COMMANDED.

ZERO IF LV GUIDANCE SW IN CMC POSITION. S/C CONTROL
OF SATURN.

ZERO IF IMU OPERATING WITH NO MALFUNCTIONS.

NOT ASSIGNED SHOULD BE ZERO.

ZERO IF OPTICS CDU FAIL HAS OCCURRED.

ZERO IF GUIDANCE REFERENCE RELEASE HAS OCCURRED.
ZERO IF LIFTOFF HAS OCCURRED. CAUSES CHANGE FROM
P02 TO P11.

ZERO IF S-1VB SEPARATION OR ABORT HAS OCCURRED.

ZERO WHEN SPS ENGINE BURN PREPARATIONS ARE

COMPLETE.

ZERO IF CM/SM SEPARATION HAS OCCURRED.

ZERO IF ULLAGE THRUST FROM S~IVB PRESENT.

938

CHANNEL 31

THC INPUTS

RHC INPUTS 4

BIT

N W E WV O 00 W

SET TO ZERO IF COMPUTER IS IN CONTROL OF THE
SPACECRAFT. SET TO ONE BY GEN AUTOPILOT CONTROL
SWITCH OFF OR IMU OFF.

ZERO IF RCS DAP FREE MODE IS SELECTED.

ZERO IF RCS DAP HOLD MODE 1S SELECTED.

IF BITS 14 AND 13 = 112 AUTOMATIC MODE
SELECTED

ZERO IF -Z TRANSLATION COMMANDED.

ZERO IF +Z TRANSLATION COMMANDED.

ZERO IF -Y TRANSLATION COMMANDED.

ZERO IF +Y TRANSLATION COMMANDED.

ZERO IF =X TRANSLATION COMMANDED.

ZERO IF +X TRANSLATION COMMANDED.

ZERO IF -ROLL COMMANDED.

ZERO IF +ROLL COMMANDED.

ZERO IF -YAW COMMANDED.

ZERO IF +YAW COMMANDED.

ZERO IF -PITCH COMMANDED.

ZERO IF +PITCH COMMANDED.

8-50.
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
GhA CHANNEL 32 BIT 15 |NOT ASSIGNED SHOULD BE ZERO.
14 {ZERO IF PROCEED KEY (FORMERLY STANDBY) ON DSKY IS
PRESSED.
13-12]NOT ASSIGNED SHOULD BE ZERO.
11 |NOT USED IN S/C 101.
10-7 |NOT ASSIGNED SHOULD BE ZERO.
6 ([ZERO IF -ROLL COMMANDED.
5 {ZERO IF +ROLL COMMANDED.
4 1ZERO IF -YAW COMMANDED.
MINIMUM IMPULSE 3 |ZERO IF +YAW COMMANDED.
CONTROLLER INPUTS 2 |ZERO IF -PITCH COMMANDED
1 |ZERO IF +PITCH COMMANDED
94B CHANNEL 33 BAT 15 |ZERO IF COMPUTER OSCILLATOR HAS STOPPED.
14 {ZERO IS CMC WARNING HAS OCCURRED.
13 | ZERO IF PIPA FAIL HAS OCCURRED.
12 | ZERO IF TELEMETRY DOWNLINK IS TOO FAST.
11 | ZERO IF UPLINK TOO FAST.
10 | ZERO IF BLOCK UPLINK SWITCH IN SPACECRAFT IS SET
TO BLOCK,
9-8 |NOT ASSIGNED SHOULD BE ZERO.
7 NOT USED.
6 |NOT USED
5 | ZERO IF CMC CONTROL OF OPTICS IS SET.
4 | ZERO IF ZERO OPTICS IS SET.
3-1 ]NOT ASSIGNED SHOULD BE ZERO.
95A DSPTAB + 0
958 DSPTAB + 1
96A DSPTAB + 2
968 DSPTAB + 3
97A DSPTAB + 4
978 DSPTAB + 5 SAME AS 45A TO 50B
98A DSPTAB + 6
988 DSPTAB + 7
39A DSPTAB + 8
998 DSPTAB + 9
100A DSPTAB + 10
100B DSPTAB + 11
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
1A ENTRY AND UPDATE LIST ID (00001)g INDICATES ENTRY AND UPDATE LIST BEING
TRAMSMI TTED.
18 SYNC BITS (77340)8 INDICATES DATA TO FOLLOW.
7A o X COMPONENT OF VEMICLE
28 X POSITION VECTOR
3A ¥ COMPONENT OF VEHICLE
38 Y POSITION VECTOR
LA o, Z COMPONENT OF VEHICLE
4B Z POSITION VECTOR
A VX COMPONENT OF VEWICLE Cig ¥E:ICL5 §¥QEE
58 X VELOCITY VECTOR CTOR AN
6A ¥ COMPONENT OF VEHTCLE
6B Y _VELOCITY VECTOR
7A v, Z COMPONENT OF VEHICLE
78 z VELOCITY VECTOR
8A " TIME TAG_FOR
88 sV R AND V
o EDOCTR INDICATES THE NUMBER OF RESTARTS THAT HAVE
OCCURRED SINCE THE LAST FRESH START (V36E)
98 THETAD T INAL 2§ZtEED xeoy FINAL DESTRED CDU ANGLES DURING COARSE ALIGN OR
AT DS RED Y EST ATTITUDE MANEUVERS. PREFERRED ATTITUDE DURING
10A THETAD o ORBITAL NAVIGATION (P20) AND AUTO OPTICS
T ol POSITIONING. INDICATE REORIENTATION ANGLES
108 THETAD DURING ENTRY (P62).
ANGLE
11A QREL PITCH BODY RATE
118 RREL YAW BODY RATE ES?EYRSXES COMPUTED BY
12A PREL ROLL BODY RATE
178 QREL _PITCH BODY RATE SAME AS WORD 11A
13A cMpapMop  ENTRY DAP MODE USED TO CONTROL BRANCHING IN ENTRY DAP
CONTROL
138 MVTDIB0E VALUE OF PREL VALUE OF PREL (WORD 12A) COMPLEMENTED AND RESCALED
T6A INITIALLY LOADED IN P61 AND SUBSEQUENTLY UPDATED
148 LATANG  LATERAL RANGE EVERY 2 SECONDS AFTER START OF P63
15A RT+0
158 RT + 1 . VALUE OF ENTRY UNIT TARGET
16A RT + 2 VECTOR IN REFERENCE COOR-—
168 RT + 3 DINATES. LOADED AT THE
17A RT + & . START OF P61.
178 RT + 5
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

18A PAXERRL (ROLL ERRQR) VALUE OF ROLL ERROR FOR ENTRY DAP

188 ROLLTM _(ROLL ANGLED VALUE OF ROLL ANGLE USED BY ENTRY DAP

19A OAXERR (PITCH ATTITUDE ERROR)| VALUE OF PITCH ATTITUDE ERROR COMPUTED IN ENTRY DAP

198 RAXERR (YAW ATTITUDE ERROR) VALUE OF YAW ATTITUDE ERROR COMPUTED IN ENTRY DAP

20A COMPNUMB IN P27, THE TOTAL NUMBER OF UPLINK WORDS TO BE
RECEIVED. WHEN UPCOUNT (WD 21B) EQUALS THIS
QUANTITY THE REQUEST FOR VERIFICATION OF UPLINK
IS INITIATED,

208 UPOLDMOD IN P27, CONTAINS THE NUMBER OF THE PROGRAM THAT
WAS INTERRUPTED BY ENTRANCE TO P27 TO PERMIT
RESTORATION AFTER PERFORMANCE OF UPDATE.

21A UPVERB IN P27, CONTAINS INFORMATION ON THE UPLINK VERB
THAT INITIATED THE PROGRAM TO PERMIT PROPER
PROGRAM PERFORMANCE AFTER COMPLETION OF UPLINK
SEQUENCE. THE VALUE IS 0, 1, 2, AND 3 RESPECTIVELY
FOR V70, V71, V72, V73,

718 UPCOUNT IN P27, CONTAINS SERIAL NUMBER OF THE UPLINK WORD
EXPECTED NEXT (INITIAL CONDITION IS 1), WHEN THE
WORD HAS BEEN COMPLETED, IT IS LOADED INTO "UPBUFF"
+ UPCOUNT -1. WHEN UPCOUNT IS EQUAL TO COMPNUMB
(WD 20A), 1T IS CONCLUDED THAT THE UPLINK SEQUENCE
IS COMPLETED. THE LINE-BY-LINE CORRECTION MODE
DOES NOT CHANGE THIS VALUE, THEREFORE THE V21
NO2 FLASH IS REPEATED AFTER EACH_WORD.

22A UPBUFF + 0

228 UPBUFF + 1

23A UPBUFF + 2

238 UPBUFF + 3

24A UPBUFF + &4

248 UPBUFF + 5

25A UPBUFF + 6

258 UPBUFF + 7

26A UPBUFF + 8

268 UPBUFF + 9

274 UPBUEF + 10 A 20-CELL BUFFER USED TO CONTAIN UPLINKED

278 UPBUFF + 11 WORDS AS THEY ARE COMPLETED DURING P27.

28A UPBUFF + 12

288 UPBUFF + 13

29A UPBUFF + 1u

298 UPBUFF + 15

30A UPBUFF + 16

308 UPBUFF + 17

31A UPBUFF + 18

318 UPBUFF + 19
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TRANSMITTED IN PROGRAMS 27, 62, 63, 64 AND 67

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
32A TTE TIME FROM ARRIVAL AT EMS INTERFACE ALTITUDE COM-
32B PUTED AT START OF P61 AND DISPLAYED IN R3 OF N63.
VALUE OF "DESIRED RANGE' (ANGLE BETWEEN PRESENT
33A THETAH POSITION VECTOR AND APPROPRIATELY ROTATED TARGET
338 VECTOR) DURING ENTRY. INITIALLY LOADED IN P61 AND
SUBSEQUENTLY COMPUTED EVERY 2 SECONDS AFTER START
OF P63.
34 VALUE OF ALTITUDE RATE (NEG IF DECENDING). QUANTITY
348 RDOT COMPUTED AT START OF P61 AND SUBSEQUENTLY EVERY
2 SECONDS AFTER START OF P63.
35A OPTMODES CONTROLS PERFORMANCE OF OPTICAL FUNCTIONS
BITS 15-11 | NOT ASSIGNED - SHOULD BE 0 i
BITS 10-1 OPTICS HAS BEEN ZEROED SINCE LAST FRESH
START OF RESTART. GENERATES ALARM
(120)g IF OPTICS DRIVE IS ATTEMPTED
WITH BIT=0.
BIT 9 SET TO ONE WHEN OPTICS SWITCHED FROM
COMPUTED MODE TO SOME OTHER MODE
(MANUAL OR ZERO). SET TO ZERO BY
FRESH START.
BIT 8 NOT ASSIGNED, SHOULD BE 0.
BIT 7 LAST SAMPLED VALUE OF CHANNEL 30
BIT 7 (OPTICS CDU FAIL). GENERATES
TRACKER ALARM (DSPTAS 11 BIT 8=1)
IF BIT GOES FROM 1 TO 0 PROVIDED
BIT 2 OF OPTMODES = 0. SET TO ONE BY
FRESH START OR RESTART.
BIT 6 NOT ASSIGNED, SHOULD BE 0.
BIT 5 LAST SAMPLED VALUE OF CHANNEL 33
BIT 5 (0 = OPTICS MODE SWITCH IN
COMPUTER).
BIT &4 LAST SAMPLED VALUE OF CHANNEL 33
BIT 4 (0 = OPTICS MODE SWITCH IN ZERO)
IF BIT 5 AND BIT 4 OF OPTMODES = 1
THE MANUAL MODE IS SELECTED.
BIT 3 SET TO ONE WHEN OPTICS MODE SWITCH SET
TO ZERO. REMAINS ONE FOR 16.2 SECONDS
(OPTICS ZEROING DELAY). IF MODE SWITCH
IS TAKEN OUT OF ZERO DURING 16,2
SECONDS, ALARM (116)8 IS GENERATED,
BIT 2 BIT SET TO ONE TO INHIBIT ANY TRACKER
ALARMS DURING OPTICS ZERCING
DELAY.
BIT 1 BIT SET TO ONE TO INDICATE OPTICS
ZEROING DELAY COMPLETE IN .4 SEC
INHIBITS ALARM (116)8.
358 HOLDFLAG USED TO DETERMINE NATURE OF ATTITUDE HOLD CONTROL

IN CSM RCS DAP, IF > 40 PERFORM ATTITUDE HOLD
ABOUT ANGLES CONTAINED IN CDU INPUT COUNTERS
(PRESENT IMU ANGLES). IF = +0 ATTITUDE HOLD
ABOUT EXISTING REFERENCE., IF < +0 AUTOMATIC
STEERING TO BE PERFORMED.

8-54 . .

it
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
36A CADRFLSH + 1 VALUE OF RETURN ADDRESS INFORMATION FOR LAST
REQUESTED MARK.
368 CADRFLSH + 2 VALUE OF RETURN ADDRESS INFORMATION FOR LAST
NORMAL DISPLAY REQUESTED
37A Cous OPTICS SHAFT ANGLE, READS SHAFT CDU READ COUNTER
;;i i}iﬁf X, Y, AND Z PIPA INPUT COUNTERS ZEROED AT THE
- B START OF AVE G AND EVERY 2 SEC DURING AVE G.
39A CDUX X, Y, AD Z COU INPUT COUNTEFS. READ THE TMU CPU READ
398 CDUY COUNTERS ZEROED DURING ZERO ENCODE MODE (IMODES 33
4OA CDUZ BIT 5=1). ,
408 COUT OPTICS TRUNNION ANGLE, READS TRUNNION CDU READ COUNTER
1A FLAGWORD 0 BIT SET RESET
CPHIXCMP 15 | OUTPUT OF CALGA 1S CoX. |OUTPUT OF CALGA 15 THETAD.
JSWITCH 14 | INTEGRATION OF W MATRIX.| INTEGRATION OF STATE VECTOR
13
12 [NOT ASSIGNED, SHOULD BE ZERO
11
COAROFIN 10 |USED IN TEST PROGRAMS, SHOULD BE ZERO
NEEDLFLG 9 | TOTAL ATTITUDE ERROR | DAP FOLLOWING ERROR
DISPLAYED. DISPLAYED.
IMUSE 8 |IMU IN USE. IMU NOT IN USE.
RNDVZFLG 7 |NOT USED IN ENTRY AND UPDATE LIST.
R53FLG 6 |NOT USED IN ENTRY AND UPDATE LIST.
5 | NOT USED, SHOULD REMAIN ZERO.
TRUNFLG 4 |NOT USED IN ENTRY AND UPDATE LIST
FREEFLG 3 |USED TO CONTROL INTERNAL SUBROUTINE PERFORMANCE.
2 |NCT USED, SHOULD BE ZERO.
ESCAPESW 1 |NOT USED IN ENTRY AND UPDATE LIST.
BIT SET RESET
) FLAGWORD 1
NJETSFLG 15  |NOT USED IN ENTRY AND UPDATE LIST.
STIKFLAG 14 |RHC IN CONTROL OF CSM- | CMC IN CONTROL OF CSM-
RCS DAP. RCS DAP.
ERADFLAG 13 |NOT USED IN ENTRY AND UPDATE LIST.
R31FLAG 12 |NOT USED IN ENTRY AND UPDATE LIST.
ENG2FLAG 11 |NOT USED IN ENTRY AND UPDATE LIST.
TARGIFLAG 10 |NOT USED IN ENTRY AND UPDATE LIST.
TARG2FLAG 9 [NOT USED IN ENTRY AND UPDATE LIST.
VEHUPFLG 8  [CSM STATE VECTOR BEING |LM STATE VECTOR BEING
UPDATED. UPDATED.
UPDATFLG 7 [NOT USED IN ENTRY AND UPDATE LIST.
ONFLAG 6 |NOT PROGRAMED, SHOULD BE ZERO.
TRACKFLAG 5 NOT USED IN ENTRY AND UPDATE LIST.
4 |NOT USED, SHOULD BE ZERO.
ITER1SW 3 INOT USED IN ENTRY AND UPDATE LIST.
GUESSSH 2 |NOT USED IN ENTRY AND UPDATE LIST.
AVEGFLAG 1 |NOT USED IN ENTRY AND UPDATE LIST.
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
BIT SET RESET
42A FLAGWORD 2
DRIFTFLG 15 NOT USED IN ENTRY AND UPDATE LIST. f
R21MARK 14 NOT USED- IN ENTRY AND UPDATE LIST.
13-12§ NOT ASSIGNED, SHOULD BE ZERO.
STEERSW 11 NOT USED IN ENTRY AND UPDATE LIST.
CYCLESW 10 NOT USED IN ENTRY AND UPDATE LIST.
IMPULSW 9 NOT USED IN ENTRY AND UPDATE LIST.
XDELVFLG 8 NOT USED IN ENTRY AND UPDATE LIST.
ETPIFLG, FIRSTFLG, RPEATFLG 7 NOT USED IN ENTRY AND UPDATE LIST.
FINALFLG 6 NOT USED IN ENTRY AND UPDATE LIST.
AVFLAG 5 NOT USED IN ENTRY AND UPDATE LIST.
PFRATFLG 4 NOT USED IN ENTRY AND UPDATE LIST.
CALCMAN 3 3 NOT USED IN ENTRY AND UPDATE LIST.
CALCMAN 2 2 NOT USED IN ENTRY AND UPDATE LIST.
NODOFLG 1 MAJOR MODE CHANGE TO MAJOR MODE CHANGE TO
POO ONLY ALLOWED. ANY_PROGRAM ALLOWED.
BIT SET RESET
428 FLAGWORD 3
AUTMANSW 15 NOT USED IN ENTRY AND UPDATE LIST.
GLOKFAIL 14 NOT USED IN ENTRY AND UPDATE LIST.
REFSMFLG 13 NOT USED IN ENTRY AND UPDATE LIST.
’ 12 NOT ASSIGNED, SHOULD REMAIN ZERO.
STBYFLAG 11 NOT USED IN ENTRY AND UPDATE LIST.
VFLAG 10 NOT USED IN ENTRY AND UPDATE LIST.
ONMONFLAG 9 SET TO ONE AT BEGINNING SET TO ZERO WHEN AVE G COM-
OF P61 AND P62 IN ORDER |PUTATIONS ARE TERMINATED.
TO ENABLE SAMPLING OF
ACCELEROMETER REGISTERS
AT INTERMEDIATE TIMES.
8 NOT ASSIGNED, SHOULD BE ZERO.
CULTFLAG 7 NOT USED IN ENTRY AND UPDATE LIST.
ORBWFLAG 6 NOT USED IN ENTRY AND UPDATE LIST.
STATEFLG 5 NOT USED IN ENTRY AND UPDATE LIST.
INTYPFLG L NOT USED IN ENTRY AND UPDATE LIST.
VINTFLAG 3 NOT USED IN ENTRY AND UPDATE LIST.
D60RYFLAG 2 NOT USED IN ENTRY AND UPDATE LIST.
DIMOFLAG 1 NOT USED IN ENTRY AND UPDATE LIST, .
BIT SET RESET
43A FLAGWORD &
MRKIDFLG 15 MARK OR EXTENDED VERB NO MARK OR EXTENDED VERB
DISPLAY IS WAITING FOR DISPLAY WAITING.
A RESPONSE.
PRIODFLG 14 PRIORITY DISPLAY IS NO PRIORITY DISPLAY
WAITING FOR A RESPONSE. WATTING.
ENDIOFLG 13 PRIORITY OR NORMAL NEITHER PRIORITY OR
DISPLAY IS WAITING FOR NORMAL DISPLAY IS WAITING.
A RESPONSE.
NRMIDFLG 12 NORMAL DISPLAY IS WAITING [NO NORMAL DISPLAY WAITING.
FOR A RESPONSE.
MWAITFLG 11 NOT PRESENTLY PROGRAMED, SHOULD BE ZERO.
NWAITFLG 10 NORMAL DISPLAY IS WAITING [NO NORMAL DISPLAY WAITING.
TO BE INITIATED.
MRKNVFLG 9 MARK OR EXTENDED VERB.
DISPLAY FOUND DISPLAY
SYSTEM IN USE BY ASTRO-
NAUT OR UPLINK,
NRMNVFLG 8 NORMAL DISPLAY FOUND DIS-
PLAY SYSTEM IN USE BY
ASTRONAUT OR UPLINK,
PRONVFLG 7 PRIORITY DISPLAY FOUND
DISPLAY SYSTEM IN USE
BY ASTRONAUT OR UPLINK,
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TRANSMITTED IN PROGRAMS 27, 62, 63, 64 AND 67

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
BIT SET RESET
43A FLAGWORD 4
PINBRFLG 6 INTERFERENCE WITH AN
INTERNALLY GENERATED
DISPLAY HAS OCCURRED
OR TERMINATE HAS
OCCURRED WITH BIT 13
OF THIS FLAGWORD = 1.
MRUPTFLG 5 BIT SET TO ONE WHEN A
MARK OR EXTENDED VERB
DISPLAY HAS BEEN INTER-
RUPTED BY A PRIORITY
DISPLAY,
NPUPTFLG 4 BIT SET TO ONE WHEN A
NORMAL DISPLAY IS INTER-
RUPTED BY A MARK OR
EXTENDED VERB DISPLAY
OR A PRIORITY DISPLAY.
MRKOVFLG 3 BIT SET TO ONE WHEN A
MARK OR EXTENDED VERB
DISPLAY 1S TO INTER-
RUPT A NORMAL DISPLAY,
RET1FLG 2 NOT PROGRAMED, SHOULD BE ZERO.
1 NOT ASSIGNED. SHOULD BE ZERO,
BIT SET RESET
438 FLAGWORD 5
DSKYFLG 15 DISPLAYS SENT TO DSKY. NO DISPLAY SENT.
INTFLAG2 14 INHIBITS USE OF ORBITAL
INTEGRATION PACKAGE
DURING P27.
INTFLAG3 13 NOT USED IN ENTRY AND UPDATE LIST.
V59FLAG 12 NOT USED IN ENTRY AND UPDATE LIST.
INCORFLG 11 NOT USED IN ENTRY AND UPDATE LIST.
10 NOT ASSIGNED SHOULD BE ZERO,
DMENFLG 9 NOT USED IN ENTRY AND UPDATE LIST.
COMPUTER 8
ENGONFLG 7 NOT USED IN ENTRY AND UPDATE LIST.
3AXISFLAG 6 NOT USED IN ENTRY AND UPDATE LIST.
GRRBKFLG 5 NOT USED IN ENTRY AND UPDATE LIST.
4 NOT ASSIGNED, SHOULD BE ZERO.

NOSOLNSW, NOSOFLAG 3 NOT USED IN ENTRY AND UPDATE LIST.
MGLVFLAG 2 NOT USED IN ENTRY AND UPDATE LIST.
RENDWFLG 1 W MATRIX 1S VALID FOR

REND NAVIGATION.
BIT SET RESET
(. FLAGWORD 6 CSM
DAPBIT 1 15 yINDICATE 0 }NO DAP 1}TVC ] }RCS 1 }SATURN
DAPBIT 2 14 DAP STATUS 0 fOR ENTRY 0fDAP 1f .0 1§ DAP
LEWDSW 13 INITIALLY A ZERO NEAR
START OF P63 AND SET TO
ONE IF ON 1ST CYCLE FOR
WHICH THE SENSED DRAG IS
.05G OR MORE. :
CMDAPARM 12 "ARM® ENTRY DAP SET TO ZERO IN P62 SHORTLY
BEFORE START OF (00041)g
CHECKLIST DISPLAY.

Vag . =0T
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BIT SET RESET
4LA FLAGWORD 6
GAMDIFSW 11 PERMIT INITIALIZATION OF | SET TO ZERO IN P62 SHORTLY
ENTRY DAP COMPUTATIONS BEFORE START OF (00041)8
TO PROCEED AND TO PERMIT | CHECKLIST DISPLAY.
AN ENTRY DAP QUANTITY TO
BE COMPUTED AS THE FIRST
DIFFERENCE OF THE PRESENT
AND PREVIOUS VALUES OF A
CELL.
GONEPAST 10 SET TO ONE IF IN P67 INITIALIZED TO ZERO NEAR
BIT 8 (GONEBYTG OF START OF P63.
FLAGWRD 7 IS SENSED
AS ONE.
RELVELSW 9 SET TO ONE' IF BIT 8 OF INITIALIZED TO ZERO NEAR
THIS WORD 1S ONE AND START OF Pb63.
OUTPUT OF AVE G ENUATIONS
INDICATES A VELOCITY OF
LESS THAN ABOUT 12883.1
FPS.
EGSW 8 EGSW - SET WHEN P67 IS INITIALIZED TO ZERO NEAR
STARTED. START OF P67 AND START
} OF P61.
HUNTSW1 7 SET WHEN '"DRAG LEVEL INITIALIZED TO ZERO NEAR
INITIALIZED FOR CONSTANT | START OF P63,
DRAG.™
HIND 6 SET WHEN SOME ENTRY INITIALIZED TO ZERO NEAR
ITERATION CALCULATIONS START OF P63,
ARE TO BE PERFORMED.
INRLSW 5 SET WHEN THE FIRST TIME INITIALIZED TO ZERO NEAR
THE SENSED DRAG 1S .05G START OF P63,
OR MORE (A LATCHED
VERSION OF BIT 3 OF THIS
WORD) .
LATSW 4 SET SHORTLY BEFORE START | PESET TO ZERO BY ENTRY
OF (00041)g CHECKLIST GUIDANCE COMPUTATIONS TO
DISPLAY, AND ALSO NEAR ENFORCE A ROLL "OVER THE
START OF P63. TOP'" BY THE ENTRY DAP,
BIT NOT EXPECTED TO BE
PESET 1M THIS FLIGHT SIMNCH
COMPUTATIONS NOT ENTERED.
05GSW 3 WHEN .05G OR MORE IS INITIALIZED TO ZERO IN
SENSED. P62 BEFORE START OF
(00041)g CHECKLIST DIS-
PLAY AND ALSO NEAR START
OF P63. SET TO ZERO WHEN
SENSED DRAG IN Pb4 IS
LESS THAN .056.
CMDSTBY 2 INDICATES THAT ENTRY DAP | RESET TO ZERO IN P67 AFTER
. NOT TO BE IN STANDBY (IS { RESPONSE TO THE V16N67
ACTIVATED). INITIALIZED | DISPLAY WHEN VELOCITY HAS
TO ONE IN P62 SHORTLY BE-| BECOME LESS THAN 1000 FPS.
FORE START OF (00041)8
CHECKLIST DISPLAY.
GYMD1FSW 1 SET TO ONE IN ENTRY DAP INITIALIZED TO ZERO IN
IF IT IS ZEPO AND BIT 2 | P62 SHORTLY BEFORE START
OF THIS WORD IS ONE AND OF (00041)g-
BIT 6 OF IMODES 33 IS
ZERO. MEANS THAT CDU
DIFFERENCES AND BODY
RATES CAN BE COMPUTED.
8-58
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WORD NO., DESCRIPTION REAL~TIME SIGNIFICANCE
BIT SET RESET
448 FLAGWORD 7
TERMIFLAG 15 NOT USED IN ENTRY AND UPDATE.
14 NOT ASSIGNED, SHOULD BE ZERO.
IGNFLAG 13 NOT USED IN ENTRY AND UPDATE.
ASTNFLAG 12 NOT USED IN ENTRY AND UPDATE.
TIMRFLAG 11 NOT USED IN ENTRY AND UPDATE.
UNNORMSW 10 NOT USED IN ENTRY AND UPDATE.
TTMODESW 9 EXPECTED TO BE ZERO THIS FLIGHT
GONEBY 8 SET IF IT IS CONCLUDED RESET TO ZERO EACH TIME
THAT THE VEHICLE HAS THROUGH THE ENTRY
PASSED THE TARGET. "TARGETING' ROUTINE.
IDLEFLAG 7 INHIBITS THE AV MONITOR. |ENABLES AVEG ROUTINE TO
PERFORM AV MONITOR
FUNCTION.
V37FLAG 6 AVE G IS RUNNING. AVE G STATE VECTOR HAS
BEEN UPDATED (AVE G IS
OFF).
5 NOT ASSIGNED, SHOULD BE ZERO.
UPLOCKFL 4 SET IF A FAILURE OF THE RESET TO ZERO BY SENDING
KKK DATA CHECK IS DETECTED|AN ERROR RESET CODE VIA
IN PROCESSING AN INPUT THE UPLINK, THE DSKY
FROM THE UPLINK RECEIVER, {ERROR RESET KEY DOES NOT
WHILE BIT IS A ONE, ALL RESET THE BIT.
UPLINK INFORMATION EXCEPT
AN ERROR RESET CODE IS
REJECTED BY THE PROGRAM.
VERIFLAG 3 BIT WHOSE VALUE IS COM-
PLEMENTED WHEN THE FINAL
PROCEED ENTRY 1S RECEIVED
IN P27 INDICATING THAT
THE UPLINK INFORMATION
IS TO BE USED.
ATTCHFLAG 2 LM ATTACHED INDICATION LM NOT ATTACHED.
. FOR CSM-RCS DAP
COMPUTATION.
TFFSW 1 CALCULATION TIME OF CALCULATE TFr. SINCE
PERIGEE. BIT IS RESET AFTER
PERIGEE TIME IS COM-
PUTED BIT WILL BE
OBSERVED AS ZERO.
45A DSPTAB + 0 DISPLAY TABLE CODES FOR GENERATION OF DSKY MUMERICS.
458 DSPTAB + 1
LEA DSPTAB + 2
468 DSPTAB + 3
Z;Q ggg;ﬁg : g USED TO INDICATE VERB-NOUN, MAJOR
48A DSPTAB + 6 MODE AND R1 R2 R3 DISPLAYS.
488 DSPTAB + 7
49A DSPTAB + 8
498 DSPTAB + 9
50A DSPTAB + 10
508 DSPTAB + 11 DISPLAY TABLE TO DSKY STATUS LIGHTS.
604008 = PROGRAM CAUTION, 602008 = TRACKER WARNING,
600205 = NO ATTITUDE, 600408 = GIMBAL LOCK,
51A ™ COMPUTER CLOCK INDICATING TIME SINCE LIFTOFF,
518 oW UPDATED BY V55E OR V73E.
8-59
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WORD NO. DESCRIPTION REAL TIME SIGNIFICANCE
52A
528 DELVX X, Y, AND Z COMPENSATED PIPA COUNT,
53A DELVY FOR 2 SEC INCREMENT DURING AVERAGE G.
538 APPLIES DURING P62, P63, P64, AND P67
5hA IN ENTRY AND UPDATE LIST TRANSMISSION.
DELVZ
548
55A VREL
558 VREL + 1
56A VREL + 2 VELOCITY MEASURED RELATIVE TO THE
568 VREL + 3 ATMOSPHERE DURING ENTRY.
57A VREL + k&
578 VREL + 5
SEA VALUE OF TIME WHEN THE PIPAS
588 PIPTIME 1 WERE_LAST READ.
59A REDOCTR SAME AS 9A
FINAL DESIRED XCDU
598 THETAD e
FINAL DESIRED YCDU
60A THETAD o SAME AS 98, 10A, 108
FINAL DESIRED ZCDU
608 THETAD AeLE
61A QREL (PITCH BODY RATE)
618 PREL (YAW BODY RATE) SAME AS 11A, 11B, 12A
62A PREL (ROLL BODY RATE)
628 OREL (PITCH BODY RATE) SAVE_AS_178
CENTRY DAP MODE
63A CMDAPMOD ONTROLS SAME AS 13A
38 MVTD180E (VALUE OF PREL) SAME AS_13B
VALUE OF INPUT DATA ON TARGET LATITUDE. A POSITIVE
BUA LATITUDE IS NORTH. CAN BE LOADED IN R1 BY N61 CAND
64B LATSPL (LATITUDE OF TARGET) IS DISPLAYED IN P61 JUST AFTER SEP ACKNOWLEDGE) FOR
USE IN DEFINING ENTRY TARGET.
65A VALUE OF INPUT DATA ON TARGET LONGITUDE. A POSITIVE
658 LNGSPL (LONGITUDE OF TARGET) LONG 1S EAST. CAN BE LOADED IN R2 BY N61.
VALUE OF FLIGHT PATH ANGLE AT 400,000 FEET ABOVE FISCHER
66A ‘ RADIUS COMPUTED AT START OF P61 (ONCE ONLY) AND DIS-
668 GAMMAET (GAMMA ENTRY INTERFACED | o Avep [N R3 OF N60. IT 1S NEGATIVE AND 1S THE ™ANGLE

HORIZONTAL" AT THIS ALTITUDE.

8--60
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

VALUE OF PREDICTED VELOCITY AT AN ALTITUDE OF 400,000

67A £p (VELOCITY ENTRY FEET ABOVE FISCHER RADIUS COMPUTED AT START OF P61

678 VPR INTERFACE (ONCE ONLY) AND DISPLAYED IN R2 N60. IF BIT 3 OF
FLAGWORD 6 = 1 (.05GSW) CELL CONTAINS L/D CALC WHICH
IS A CALCULATED VALUE OF LIFT TO DRAG.

68A ROLLTM CROLL_ANGLED SAME AS 188

688 ROLLCSP (ROLL COMMAND) VALUE OF MOST SIGNIFICANT HALF OF ROLL COMMAND GENERATED
BY ENTRY EQUATIONS. 1IT IS INITIALIZED TO 180° IF HEADS-|
UP (R3 OF N61) IS POSITIVE NON-ZERO, AND TO 0° IF
HEADSUP = 0 IN P52 AFTER SEP_ACKNOWLEGED.

69A QAXERR (PI1TCH ATTITUDE ERROR) | SAME AS 10A

698 RAXERR_(YAW ATTITUDE ERROR) SAME AS 198

70A COMPNUMB SAME_AS 20A

708 UPOLDMOD SAVME AS 208

71A UPVERB SAME AS_21A

71B UPCOUNT SAME AS 218

727 UPBUFF + 0

728 UPBUFF + 1

73A UPBUFF + 2

738 UPBUFF + 3

74A UPBUFF + 4

748 UPBUFF + 5

75A UPBUFF + 6

75B UPBUFF + 7

76A UPBUFF + 8 SAME AS 22A THROUGH 31B

768 UPBUFF + 9

77A UPBUFF + 10

778 UPBUFF + 11

78A UPBUFF + 12

788 UPBUFF + 13

79A UPBUFF + 14

798 UPBUFF + 15

80A UPBUFF + 16

80B UPBUFF + 17

81A UPBUFF + 18

818 UPBUFF_+ 19
VALUE OF DESIRED LIFT TO DRAG RATIO USED IN ENTRY

2

gzg LOD1 CL/D) PROGRAM TO COMPUTE DESIRED ROLL COMMAND. UPDATED

EVERY 2 SECONDS DURING ENTRY PORTION OF FLIGHT
STARTING SHORTLY AFTER P63.
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
83A RTGO + 1 LEAST SIGNIFICANT HALF OF RTGO. MOST SIGNIFICANT HALF
OF RTGO IN UPBUFF + 19 WHEN IN P61.
838 CADRFLSH : VALUE OF RETURN ADDRESS INFORMATION FOR LAST REQUESTED
PRIORITY DISPLAY FROM DISPLAY INTERFACE ROUTINES.
LA VALUE OF PREDICTED VELOCITY AT ENTRY MONITCRING SYSTEM
8LB VIO (EMS) ALTITUDE COMPUTED AT START OF P61 (ONCE ONLY)D
AND DISPLAYED IN R2 OF N63.
85A DAPDATAR1 BIT SET ] RESET
LOADED WITH VL48NLGE 15 NOT USED SHOULD BE ZERO |
14 0 sNo DAP 1 E LM-ON i} % LM-OFF 1 ‘SATURN
OR
13 0 ) ENTRY 0 )} RCS DAP 1 ) RCS DAP 1) DAP
12-11 [ NOT USED, SHOULD BE ZERO.
10 USE A/C 0UAD (RCS JETS). IF BIT 7=0 USE A/C AND B/D.
9-8 NOT USED, SHOULD BE ZERO.
7 USE B/D QUAD (RCS JETS). IF BIT 10=0 USE A/C AND B/D.
6-5 NOT USED SHOULD BE ZERO.
4 5° DEADBAND . 0.5° DEADBAND
3 NOT USED, SHOULD BE ZERO.
. (o) 0 (o] L]

2 ( SPECIFY ) 0§.£}5 0&0}2 1§? 1&4/

1 [WANEUVER RATES o §gec  1Ysec o) sec 1) sec
858 DAPDATAR?2 BIT SET RESET

LOADED WITH VL8NLGE 15-14 | NOT USED, SHOULD BE ZERO.
13 USE A/C QUAD FOR ROLL. USE B/D QUAD FOR ROLL.
12-11 | NOT USED, SHOULD BE ZERO,
10 USE OF A QUAD ALLOWED. USE OF A QUAD NOT ALLOWED.
9-8 NOT USED, SHOULD BE ZERO.
7 USE OF B QUAD ALLOWED. USE OF B QUAD NOT ALLOWED.
6-5 NOT USED, SHOULD BE ZERO.
4 USE OF C QUAD ALLOWED. USE OF C QUAD NOT ALLOWED.
3-2 NOT USED, SHOULD BE ZERO.

1 USE OF D QUAD ALLOWED. USE OF D QUAD NOT ALLOWED.
86A RSBBO VALUE OF BBANK AND Q REGISTERS AT THE TIME OF A RESTART.
868 - USED TO DETERMINE LOCATION OF RESTART OCCURRENCE.
87A ALARMCADR + © CONTAINS S REGISTER PORTION OF 1ST ADDRESS FOLLOWING MOST

RECENT ALARM.
878 ALARMCADR + 1 SAME AS 73B

v 21 9<
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88A IMODES 30 BIT SET RESET
BITS 15 THROUGH 9 15 IMU TEMP OUT OF LIMITS. IMU TEMP WITHIN LIMITS.
ARE LAST SAMPLED C(CHANNEL 11 BIT 4 IS SET TOf AGREE WITH THIS BIT).
VALUE OF CHANNEL 14 NO 1SS TURN ON REQUEST. 1SS TURN ON REQUEST HAS
30 EXCEPT FOR BIT OCCURRED.
10 WHICH IS LAST 13 NO IMU FAIL IMU FAIL HAS OCCURRED. IF
SAMPLED VALUE OF BIT 4 OF THIS WORD IS ALSQO
CHAN 33 BIT 13. ZERO SETS CHAN 11 BIT 1=1.
12 NO ECDU FAIL ECDU FAIL HAS OCCURRED.
IF BIT 3 OF THIS WORD IS
ALSO ZERO, SET CHAN 11
BIT 1=1.
11 NO IMU CAGE COMMAND IMU CAGE COMMANDED
10 PIPA FAIL HAS OCCURRED.
IF BIT 1 OF THIS WORD IS
ALSO ZERO SET CHAN 11
BIT 1=1.
9 IMU NOT OPERATING IMU OPERATING
8 BIT USED IN IMU TURN-ON SEQUENCING. SET FOR .48 SEC
WILL MOST LIKELY BE ZERO.
7 BIT USED IN IMU TURN-ON SEQUENCING. SET FOR .48 SEC
WILL MOST LIKELY BE ZERO.
6 IMU INITIALIZATION BEING IMU NOT IN INITIALIZATION.
ACCOMPLISHED (CAGE CMD,
IMU ZEROING, TURN-ON DELAY
ALL SET THIS BIT).
5 INHIBIT ALARM 2128 IF PIPA
FAIL OCCURS DURING TURN-ON
SEQUENCING.
4 INHIBIT 1SS WARNING BASED | ISS WARNING NOT INHIBITED.
ON IMU FAIL (OCCURS DURING
TURN-ON DELAY AND COARSE
ALIGN).
3 INHIBIT 1SS WARNING BASED | 1SS WARNING NOT INHIBITED.
ON ECDU FAIL (OCCURS DURING
TURN-ON DELAY AND IMJ ZEROD|
2 INDICATES TURN-ON DELAY NO TURN-ON DELAY FAILURE.
FATLURE ALONG WITH ALARM
2078.
1 INHIBIT 1SS WARNING BASED | 1SS WARNING NOT INHIBITED
ON PIPA FAIL. (BIT IS ONE | CAVERAGE G IS RUNNING).
UNLESS AVERAGE "G" IS
RUNNING.
888 IMODES 33 BIT SET RESET
15 NOT ASSIGNED, SHOULD REMAIN ZERO.
14 MONITORS THE LAST SAMPLED |SET TO ZERO WHEN STANDBY
VALUE OF CHANNEL 30 BIT 14.|BUTTON ON DSKY IS PRESSED
(CONTROLS PROCEED FUNCTION
THE SAME AS V33E.)
13 MONITORS THE LAST SAMPLED |SET TO ZERO IF PIPA FAIL
VALUE OF CHANNEL 33 BIT 13.|HAS OCCURRED.
12 MONITORS THE LAST SAMPLED |SET TO ZERO IF TELEMETRY
VALUE OF CHANNEL 33 BIT 12.|DOWNLINK IS TOO FAST.
11 MONITORS THE LAST SAMPLED |SET TO ZERO IF UPLINK IS
VALUE OF CHANNEL 33 BIT 11.|TOO FAST.
10-7 | NOT ASSIGNED, SHOULD REMAIN ZERO.
6 IMU USE FOR VEHICLE ATTI- |SET OF ZERO AFTER FINE
TUDE SHOULD NOT BE ALIGN ROUTINE.
ATTEMPTED.
SET TO ONE IN COARSE
ALIGN AND IMU ZEROING.
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TRANSMITTED IN PROGRAMS 27, 62, 63, 64 AND 67

WORD NO. DESCRIPTION REAL~TIME SIGNIFICANCE
888 IMODES 33 BIT SET RESET
5 SET TO ONE DURING IMU NOT EXPECTED TO BE USED
ZEROING ROUTINE (V4ON20E). |IN FLIGHT.
4-3 | NOT ASSIGNED, SHOULD BE ZERO.
2 USED IN GROUND TESTING ONLY
1 SET TO ONE WITH V35E (LAMP
TEST) FOR 5 SEC.
89A CDUX SAME_AS 39A
898 CDUY SAME AS_398B
90A CouzZ SAME AS LOA
908 COUT SAME AS 40B
91A CHANNEL 11 BIT 15-14 | NOT ASSIGNED, SHOULD BE ZERO.
13 SET TO ONE FOR SPS ENGINE ON NOT USED IN
COAST AND ALIGN.
12-11 | NOT ASSIGNED, SHOULD BE ZERO.
10 SET 1 WHEN ERROR RESET KEYCODE FROM UPLINK
OR DSKY 1S RECEIVED.
9 TEST CONNECTOR OUTPUT SET TO ONE 2 SECONDS
AFTER AVE G STARTS AND REMAINS 1 UNTIL AVE G
END.
8 NOT ASSIGNED, SHOULD BE ZERO.
7 SET TO ONE WHEN OPERATOR ERROR HAS OCCURRED.
6 SET TO 1 WHEN OPERATOR ACTION IS REQUIRED
(DSKY IS FLASHING).
5 SET TO 1 WITH KEY RELEASE LIGHT INDICATING
PROGRAM DESIRES USE OF DSKY DISPLAYS.
4 SET TO ONE WHEN THE IMU TEMP IS OUT OF LIMITS.
3 SET TO 1 WHEN UPLINK INTERRUPT OCCURS IN-
DICATING UPLINK ACTIVITY.
2 SET TO 1 WHEN COMPUTER IS WORKING ON AN ACTIVE
JOB. GENERATES COMPUTER ACTIVITY LIGHT.
1 SET TO 1 WITH ISS WARNING.
SETS 1SS WARNING LIGHT.
918 CHANNEL 12 BIT 15 SET TO ONE 4 SECONDS AT THE END OF THE 1SS
90 SEC. TURN-ON DELAY INDICATING TURN-ON
DELAY COMPLETE.
14 S-1VB CUTOFF COMMAND. NOT EXPECTED TO BE
USED DURING FLIGHT.
13 S-IVB INJECTION SEQUENCING START NOT EXPECTED
TO BE USED DURING FLIGHT.
12 NOT ASSIGNED, SHOULD BE ZERO.
11 DISENGAGE OPTICS DAC NOT EXPECTED TO BE USED.
10 ZERO OPTICS COMMAND NOT EXPECTED TO BE USED.
9 SET TO ONE WITH VL46E IF BITS 14-13 OF DAPDATARI
= 1 SETS S-1VB TAKEOVER ENABLE.
8 SET TO ONE IN P40 IF TVC DAP IS GOING TO BE
USED., SETS TVC DAP ENABLE.
7 NOT ASSIGNED, SHOULD BE ZEROQ.
6 IMU CDU ERROR COUNTER ENABLE SET TO ONE DURING
COARSE ALIGN, S-IVB TAKEOVER AND ATTITUDE
: ERRORS TO FDAI.
5 IMU CDU ZERO COMMAND. SET TO ONE ANYTIME IMU
COU READ COUNTERS ARE TO BE ZEROED.
b4 IMU COARSE ALIGN ENABLE. SET TO ONE ANYTIME
IMU 1S TO BE COARSE ALIGNED.
3 NOT USED.
8-64

. Rgls.




CSM 101

REV A
NEW PAGE
ENTRY AND UPDATE - Continued
TRANSMITTED IN PROGRAMS 27, 62, 63, 64 AND 67
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918 CHANNEL 12 BIT 2 OPTICS CDU ERROR COUNTER ENABLE. SET TO ONE
DURING OPTICS COARSE ALIGN OR TVC DAP ENABLE,
1 ZERO OPTICS CDU. SET TO ONE FOR 0.2 SEC AT

THE END OF OPTICS ZEROING SEQUENCE. BECAUSE
OF SHORT SET TIME, IT SHOULD BE ZERO.

92A CHANNEL 13 BIT 15 T6RUPT ENABLE. ONE ENABLES THE TIME 6 COUNTER
TO START COUNTING DOWN FOR RCS JET ON TIME.
USED IN CSM-RCS DAP AND TVC ROLL DAP.

14 NOT EXPECTED TO BE USED, SHOULD BE ZERO.
13 NOT EXPECTED TO BE USED, SHOULD BE ZERO.
12 NOT EXPECTED TO BE USED, SHOULD BE ZERO.
11 SET TO ONE AT THE END OF P06 TO ENABLE STAND-
BY BUTTON TO DOWNMODE THE COMPUTER TO STANDBY.
10 SET TO 1 BY V35E (LAMP TEST). REMAINS 1 FOR
5 SEC.
9 NOT ASSIGNED, SHOULD BE ZERO.
8 NOT USED, SHOULD BE ZERO.
7 WORD ORDER CODE BIT 1, EXCEPT FOR WORDS 1
‘ AND 51.
6 BLOCK UPLINK NOT SET BY PROGRAM.
5 NOT USED, SHOULD BE ZERO.
4-1 NOT ASSIGNED, SHOULD BE ZERO.
928 CHANNEL 14 BIT 15 XCDU DRIVE ENABLE. ENABLES PULSES TO BE SENT
FROM COMPUTER TO XCDU ERROR COUNTER.
14 YCDU DRIVE ENABLE.
13 ZCDU DRIVE ENABLE.
12 TRUNNION CDU DRIVE ENABLE. ENABLES PULSES TO

BE SENT TO TRUNNION CDU ERROR COUNTER FOR
EITHER OPTICS COARSE ALIGN OR TVC YAW AXIS

COMMAND .

11 SHAFT CDU DRIVE ENABLE. ALSO TVC PITCH AXIS
COMMAND .

10 ENABLE GYRO TORQUEING. ENABLES PULSES TO BE
SENT FROM COMPUTER TO GYRO PULSE TORQUE
ELECTRONICS.

9 BIT SET TO ONE TO INDICATE NEGATIVE GYRO
TORQUE.
8 0{ NO 0{ TORQUE 1{ TORQUE I{TORQUE
7 01AXIS 11X-AXIS GYRO OlY-AXIS GYRO 11Z-AXIS
GYRO
6 SET TO ONE TO ENABLE GYRO PULSE TORQUE POWER
SUPPLY .
5 NOT USED.
=2 NOT ASSIGNED.
1 NOT USED.
93A CHANNEL 30 BIT 15 ZERO IF IMU TEMP WITHIN LIMITS.

14 ZERO IF ISS IS ON OR COMMANDED ON.

13 ZERO IF IMU FAIL HAS OCCURRED.

12 ZERO IF IMU CDU FAIL HAS OCCURRED.

11 ZERO IF IMJ CAGE HAS BEEN COMMANDED.

10 ZERO IF LV GUIDANCE SW IN CMC POSITION.

(S/C CONTROL OF SATURND.
9 ZERO IF IMU OPERATING WITH NO MALFUNCTIONS.
8 NOT ASSIGNED, SHOULD BE ZERO.
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WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
93A CHANNEL 30 BIT 7 ZERO IF OPTICS CDU FAIL HAS OCCURRED.
6 ZERO IF GUIDANCE REFERENCE RELEASE HAS OCCURRED.
5 ZERO IF LIFTOFF HAS OCCURRED CAUSES CHANGE FROM
P02 TO P11.
4 ZERO IF S-1VB SEPARATION OR ABORT HAS OCCURRED.
3 ZERO WHEN SPS ENGINE BURN PREPARATIONS ARE
COMPLETE.
2 ZERO IF CM/SM SEPARATION HAS OCCURRED.
1 ZERO IF ULLAGE THRUST FROM S-IVB PRESENT.
338 CHANNEL 31 BIT 15 SET TO ZERO IF COMPUTER IS IN CONTROL OF THE
SPACECRAFT, SET TO ONE BY G&N AUTOPILOT CON-
TROL SWITCH OFF OR IMJ OFF,
14 ZERO IF RCS DAP FREE MODE IS SELECTED.
13 ZERO IF RCS DAP HOLD MODE IS SELECTED. IF
BITS 14 AND 13 = 112 AUTOMATIC MODE SELECTED.
12 ZERO IF -Z TRANSLATION COMMANDED.
11 ZERO IF +Z TRANSLATION COMMANDED.
10 ZERO IF -Y TRANSLATION COMMANDED.
THC INPUTS 9 ZERO IF +Y TRANSLATION COMMANDED.
8 ZERO IF -X TRANSLATION COMMANDED.
7 ZERO IF +X TRANSLATION COMMANDED.
6 ZERO IF ~ROLL COMMANDED.
5 ZERO IF +ROLL COMMANDED.
4 ZERO IF -YAW COMMANDED.
RAC INPUTS 3 ZERO IF +YAW COMMANDED.
2 ZERO IF -PITCH COMMANDED.
1 ZERO_IF +PITCH COMMANDED.
9hA CHANNEL 32 BIT 15 NOT ASSIGNED, SHOULD BE ZERO.
14 ZERO IF PROCEED KEY (FORMERLY STANDBY) ON DSKY
IS PRESSED.
13-12 NOT ASSIGNED, SHOULD BE ZERO.
11 NOT USED IN S/C 101.
10-7 NOT ASSIGNED, SHOULD BE ZERO.
6 ZERO IF -ROLL COMMANDED.
5 ZERO IF +ROLL COMMANDED.
MINIMUM IMPULSE 4 ZERO IF ~YAW COMMANDED.
CONTROLLER INPUTS 3 ZERO IF +YAW COMMANDED.
2 ZERO IF -PITCH COMMANDED.
1 ZERO IF +PITCH COMMANDED.
9uB CHANNEL 33 BIT 15 ZERO IF COMPUTER OSCILLATOR HAS STOPPED.
14 ZERO IF CMC WARNING HAS OCCURRED.
13 ZERO IF PIPA FAIL HAS OCCURRED.
12 ZERO IF TELEMETRY DOWNLINK IS TOO FAST.
11 ZERO IF UPLINK TOO FAST.
10 ZERO IF BLOCK UPLINK SWITCH IN SPACECRAFT IS
SET TO BLOCK.
9-8 NOT ASSIGNED, SHOULD BE ZERO.
7 NOT USED.
6 NOT USED.
5 ZERO IF CMC CONTROL OF OPTICS IS SET.
L ZERO IF ZERO OPTICS IS SET.
3-1 NOT_ASSIGNED, SHOULD BE_ZERO.
L —
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TRANSMITTED IN PROGRAMS 27, 62, 63, 64 AND 67

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE
95A DSPTAB + 0 SAME AS 45A

95B DSPTAB + 1 SAME AS 45B

96A DSPTAB + 2

968 DSPTAB + 3

97A DSPTAB + 4

978 DSPTAB + 5

98A DSPTAB + 6 SAME AS 46A THROUGH 508
98B DSPTAB + 7

99A DSPTAB + 8

998 DSPTAB + 9

100A DSPTAB + 10

1008 DSPTAB + 11
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